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Background. The effects of acupuncture on female infertility remain controversial. Also, the variation in the participant, in-
terventions, outcomes studied, and trial design may relate to the efficacy of adjuvant acupuncture. The aim of the study is to
systematically evaluate the efficacy and safety of acupuncture for female with infertility and hopefully provide reliable guidance for
clinicians and patients. Methods. We searched digital databases for relevant studies, including EMBASE, PubMed, Cochrane
Library, and Web of Science, and the Cochrane Library up to April 2021, for randomized controlled trials (RCTs) evaluating the
effects of acupuncture on women undergoing IVF and other treatment. We included studies with intervention groups using
acupuncture and control groups consisting of no acupuncture or sham (placebo) acupuncture. Primary outcomes were clinical
pregnancy rate (CPR) and live birth rate (LBR). Meta-regression and subgroup analysis were conducted on the basis of ten
prespecified covariates to investigate the variances of the effects of adjuvant acupuncture on pregnancy rates and the sources of
heterogeneity. Results: Twenty-seven studies with 7676 participants were included. The results showed that the intervention group
contributes more in outcomes including live birth rate (RR=1.34; 95% CI (1.07, 1.67); P <0.05), clinical pregnancy rate
(RR=1.43; 95% CI (1.21, 1.69); P <0.05), biochemical pregnancy rate (RR=1.42; 95% CI (1.05, 1.91); P <0.05), ongoing
pregnancy rate (RR=1.25; 95% CI (0.88, 1.79); P <0.05), adverse events (RR=1.65; 95% CI (1.15, 2.36); P <0.05), and im-
plantation rate (MD =1.19; 95% CI (1.07, 1.33); P < 0.05) when compared with the control group, and the difference is statistically
significant. In terms of the number of oocytes retrieved, good-quality embryo rate, miscarriages, and ectopic pregnancy rate, the
difference between the acupuncture group and the control group was not statistically significant. Conclusions: Our analysis finds a
benefit of acupuncture for outcomes in women with infertility, and the number of acupuncture treatments is a potential influential
factor. Given the poor reporting and methodological flaws of existing studies, studies with larger scales and better methodologies
are needed to verify these findings. More double-blind RCTs equipped with high quality and large samples are expected for the
improvement of the level of evidence.

1. Introduction

Infertility is explicitly defined as a failure to become preg-
nant within 12 months of having regular, unprotected,
heterosexual intercourse [1]; it affects approximately 48.5
million couples worldwide [2]. Complementary therapies
are widely used by patients with infertility. Acupuncture as a
nonpharmacological therapy for women with infertility [3]

was first reported in 1988 [1], showing effects similar to those
of auricular acupuncture and drug-based therapy for
achieving pregnancy, increasing research interest in this
method [2-4]. The first systematic review on this subject was
published in December 2002 [5] and showed no definitive
findings; however, the authors speculated the involvement of
the hypothalamic-pituitary-ovarian axis and peripheral
uterine stimulation, both of which require further research.
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Prospective randomized controlled studies are essential to
evaluate the effectiveness of acupuncture as a treatment for
female infertility. Previously, Paulus et al. conducted a
randomized trial (RCT), showing that acupuncture, com-
pared with control treatment involving standard care,
doubled the odds of becoming pregnant [6]. Acupuncture
may improve pregnancy rates and reduce the levels of stress,
anxiety, and depression [7-10]. However, systematic reviews
have produced conflicting findings [11-17], likely due to
patient and method heterogeneity or small sample sizes;
finally, some studies lacked a placebo control group, which is
essential to distinguish the impact of an intervention from
that of other factors [18]. To better illustrate the efficacy of
acupuncture in infertility, we expanded the criteria included
in the literature to include not only in vitro fertilization
(IVF) but also acupuncture plus drug-assisted pregnancy. In
addition, in the subgroup analysis, we included the avail-
ability of placebo as a grouping criterion, which has not been
attempted in other systematic reviews. Herein, we aimed to
conduct a systematic review and meta-analysis of RCTs,
including subgroup analyses and meta-regressions, to ex-
amine the impact of acupuncture on female infertility.

2. Methods

We followed the Preferred Reporting Items for Systematic
Reviews and Meta-analysis statement guidelines [19] and
formulated a study protocol, which included study objec-
tives, search strategies, inclusion and exclusion criteria,
outcome measures, and methods of statistical analysis, be-
fore the study was conducted. For this review, data were
extracted from the selected literature and analyzed; however,
the study was not registered. In this report, we selected RCTs
on acupuncture for infertility published in the English
language.

2.1. Search Strategy. Without any restrictions on languages,
categories, or publication types, we retrieved articles from
the following databases from their inception to April 2021:
PubMed, EMBASE, Web of Science, and the Cochrane
Library. However, only studies published in English were
included in this review. We employed Medical Subject
Heading terms and relevant keywords for the search. The
retrieval formula was as follows: (Title/Abstract): female
infertility/sterility, assisted reproduction, embryo transfer,
in vitro fertilization, polycystic ovary syndrome, acupunc-
ture, pharmacopuncture, electroacupuncture, and needle;
we also searched for previous systematic reviews on this
topic and reviewed their reference lists [20-23]. In addition,
we searched Google Scholar for book publications relevant
to infertility and acupuncture and then checked the refer-
ence lists for relevant articles; the search strategy was de-
veloped after consultation with an experienced medical
research professor.

2.2. Eligibility Criteria. RCTs comparing the effects of
acupuncture with those of sham acupuncture or no acu-
puncture in adult patients treated for infertility were
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included. We excluded controlled trials, cohort studies (C),
case series, and case studies (Case). Studies were categorized
according to the type of control group: acupuncture vs. sham
acupuncture and acupuncture vs. no intervention; other
trials were excluded, such as acupuncture vs. some medi-
cation, real acupuncture with Chinese herbology vs. sham,
acupuncture with Chinese herb, and acupuncture with
medication vs. medication alone.

2.3. Data Extraction and Outcomes of Interest. Two reviewers
(Kewei Quan and Chuyi Yu) independently extracted and
analyzed eligible study data. Any discrepancies were re-
solved by consulting a senior author (Hongxia Ma). We
used a standardized data extraction form to collect the
following data: first author last name, year of publication,
country of study, case and control group sizes, mean age of
participants, participant’s BMI, and acupuncture type; as
well as effect size measures (odds ratios (OR) with 95%
confidence intervals (CI) were recorded. The study authors
were contacted for clarifications, as needed.

Primary outcomes were the rates of biochemical preg-
nancy, clinical pregnancy (presence of at least one gesta-
tional sac or fetal heartbeat, confirmed by transvaginal
ultrasound), ongoing pregnancy (pregnancy beyond 12
weeks of gestation, as confirmed by fetal heart activity on
ultrasound), and live births. Secondary outcomes were the
rates of adverse events, implantation, miscarriage, ectopic
pregnancy, and the number of good-quality embryos; in
addition, endometrial thickness and the number of retrieved
oocytes were evaluated.

2.4. Quality Assessment and Statistical Analysis. We assessed
each study included in the systematic review for the risk of
bias using the Cochrane Collaboration assessment tool [24],
which included seven items related to random sequence
generation and allocation concealment, blinding of partic-
ipants and personnel, outcome assessment, incomplete
outcome data, selective outcome reporting, and other
sources of bias. The studies were rated in each domain as at
low, high, or unclear risk of bias; each study was rated on a
scale of 1-7 points, where a score of 5-7 points indicated a
high-quality study.

All analyses were performed using Review Manager 5.6
(Cochrane Collaboration, Oxford, UK) and STATA 12.0
(StataCorp, College Station, TX, USA). We used the
weighted mean difference to analyze continuous variables,
and the OR was used as the summary statistic for dichot-
omous variables. For studies that published their findings as
mean values with ranges, standard deviations were calcu-
lated using statistical algorithms. Heterogeneity among cases
was evaluated by the chi-square test with significance set at P
values of <0.10; if heterogeneity among studies was high, we
used the random-effects model; otherwise, we used the fixed-
effects model.

Subgroup analyses were performed according to the type
of control group (sham acupuncture or blank control). As
there were >10 trials included in the analysis, sensitivity
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analyses were used for high quality; funnel plots were used to
assess potential publication bias.

3. Results

A total of 25 full-text articles and 2 conference reports met the
eligibility criteria and were included in the analysis (Figure 1).
First, study titles and abstracts were screened, and then full
texts of eligible studies were retrieved from databases for
further evaluation. The preliminary browsing of database
produced 8345 articles, including 296 duplicates, which were
removed. In the remaining literature, 7981 cases were ex-
cluded based on information included in their titles and
abstracts. Some studies had control groups that received
pharmaceutical or herbal medicine or oral contraceptives,
which may interfere with the effects of acupuncture, so we
excluded these studies. In the literature review, we searched a
relevant literature in a variety of languages, but to ensure
consistency, we included only studies published in the English
language. We included RCTs that compared the impact of true
acupuncture with that of sham acupuncture or no inter-
vention in women with infertility undergoing ovulation in-
duction, in vitro fertilization (IVF), or intracytoplasmic sperm
injection. To evaluate the impact of the level at which acu-
puncture was administered, we included studies that reported
acupuncture placement, specifically, the meridian point with
inert point or nonmeridian point. Nonrandomized trials,
retrospective comparative studies, conference abstracts, and
observational studies were excluded. After full-text screening,
an additional 41 studies were removed. In total, 27 published
studies were included in the meta-analysis (Table 1).

3.1. Study Design. Two authors (Kewei Quan and Chuyi Yu)
independently selected and reviewed all studies; any dis-
agreements were resolved by discussion.

The characteristics of the included studies are summa-
rized in Table 1. A total of 27 RCTs evaluated a total of 7676
cases (4375 cases and 3301 controls); these studies included 25
full-text articles [6, 7, 9, 10, 25-45] and 2 conference abstracts
[46, 47]. Twenty-five studies comprehensively examined the
causes of infertility, including male-related and tubal factors,
endometriosis, and other factors, including PCOS and unclear
causes [6,7, 9, 10, 25-32, 34-38, 40-47]; two studies reported
PCOS as the cause of infertility [33, 39]. The mean age of
participants was reported in 26 studies [6, 14-32, 34-39]
and ranged from 28 to 38 years. Baseline characteristics of
the groups were comparable in each study.

3.2. Interventions. Five trials compared the effectiveness of
manual and  noninsertive  manual  acupuncture
[25, 26, 28, 29, 42]. Two trials used electroacupuncture
[33, 39], while three used auricular acupressure [7, 32, 37].
One trial used MA + moxibustion [35]. Nine studies com-
pared real acupuncture vs. sham acupuncture
[26,28,29,37,39,41-43,47], twelve used blank groups as
controls [6, 9, 10, 27, 30, 33, 34, 36, 41, 44-46], and five
observed the impact of acupuncture at different stages before
and after transplantation [6, 10, 30, 31, 44]. Three forms of

placebo acupuncture were used. First was the method used
by Wu et al., which involved a superficial insertion in the
shoulder and upper arm without manual or electrical
stimulation [39]. The second type involved blunt acu-
puncture with the blunt tip of the needle [25, 26, 28, 29, 42],
which was not fixed into the copper handle and was re-
tractable. When the needle was pushed forward against the
skin, it slid into the handle, and the entire needle appeared
shortened. The third type involved acupuncture at acupoints
and meridians unrelated to fertility [37, 47] and not nec-
essarily on the shoulder.

3.3. Study Quality. Majority of the trials included in this
review were of high quality, with two exceptions [46, 47] that
were conference abstracts lacking information on ran-
domization procedures, among others. The included studies
scored 7 points (Figure 2). Eleven studies
[7, 26, 28, 30, 31, 37-40, 42,43] presented most of the re-
quired information and were judged as of high quality. One
study [36] failed to adequately describe randomization and
blinding procedures; another study [35] used moxibustion
in the treatment group without providing an adequate
control; thus, both studies were considered of low quality.

3.4. Primary Outcomes. We summarized four indicators as
primary  outcomes  (Table 2).  Fifteen  studies
[26, 28-31, 33, 37-43, 45, 47] examined live birth rate (LBR) in
patients (n=>5710) assigned true acupuncture or sham acu-
puncture; the LBR in the acupuncture group was higher than
that in the control group (32.1% and 27.9%; OR: 1.34; 95% CI:
1.07-1.67; P = 0.01) (Figure 3). Biochemical pregnancy rates
were available in 13 studies [7, 10, 26, 28, 29,
31, 32, 34-36, 39, 44, 45], and there were significant differences
in these rates between the groups (true acupuncture group:
40.4% and control group: 36.4%; OR: 1.42; 95% CI: 1.05-1.91;
P =0.02) (Figure 4). All included studies [6, 7, 9, 10, 25-47]
examined clinical pregnancy rates; however, two studies
[27, 47] failed to report them. Consequently, 25 studies
(n=7224) were included; the rates of pregnancy were different
between the true and control groups (40.4% and 33.9%; OR:
1.43; 95% CI: 1.21-1.69; P < 0.0001) (Figure 5).

Nine studies [7, 10, 25, 26, 28, 29, 34, 44, 45] reported
ongoing pregnancy rates (n=2277), which were similar in
both groups (29.2% and 28.5%; OR: 1.25; 95% CI: 0.88-1.79;
P =0.21) (Figure 6).

3.5. Secondary Outcomes. Eleven studies [10, 25, 26, 28,
29, 31, 37, 38, 40, 41, 43] reported implantation rates
(n=7099); the acupuncture group rates were higher than
the control group rates (28.1% and 25.6%; OR: 1.19;
95% CI: 1.07-1.33; P =0.002) (Figure 7). Four studies
[26, 28, 39, 42] assessed adverse events (n=2204) and
reported slightly higher adverse event occurrences such as
local pain, bleeding, bruising, and pruritus, in the true
acupuncture group than in the control group (53.8% and
44.7%; OR: 1.65; 95% CI: 1.15-2.36; P =0.006), with
moderate among-study heterogeneity (y*=9.65, df=3,
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FIGURE 1: Process of searching and screening studies.

P =0.02; I*=69%). However, there was no difference be-
tween the groups in good-quality embryo rates [29], number
of retrieved oocytes [9, 25, 29, 30, 32-35, 37, 40, 41, 43, 45],
miscarriage incidence [10, 26, 28, 30, 31, 33, 34, 36, 39, 42], or
ectopic pregnancy rates [26, 36, 39].

3.6. Subgroup Analyses. There was no difference in live birth
rates between the true and sham acupuncture groups
(n=4043) [26, 28, 29, 31, 37, 39, 41-43, 47] (OR: 1.18; 95%
CI: 0.89-1.58; P = 0.26). However, there was a significant

difference in this outcome between the true acupuncture and
blank control groups [30, 33, 37, 38, 40, 41, 45] (n=1667)
(OR: 1.60; 95% CI: 1.18-2.17; P = 0.003). However, one
study [37] used both sham needles and blank controls and
was included twice in the analysis; excluding this article did
not affect the overall results.

In addition, there was no significant difference in bio-
chemical pregnancy rates between the sham and true acu-
puncture needle groups [7, 26, 28, 29, 31, 32, 35, 39] (OR:
1.12; 95% CI: 0.78-1.60; P = 0.54). However, studies that
contained a blank control group [10, 34-36, 44, 45]



Evidence-Based Complementary and Alternative Medicine

FTT

amjundnoe Lq 1ye pue 7007d°M
. orc « . . Ly - Y &
YO JUBUIEINNIT ON 01dS '9dS '9€1S oYV '6TLS o0 a30§5q U ST VI AN AN (6¢) TTe (') 82 08 08 uewIaD snpeg ST
0TAD “€YT ‘8dS ‘90d 210g
L1 1y
ue 210J2q urun " " B 5 WASRY :
AdO dO ¥dd JUAUWIEDIINOE ON YAD'9dS amoundnoe @w:c::%:u« .waﬂ (6°¢) €9 (o eseEov ¥s) s'1€ (o eeeaoy 9 @y uelp oco I
0ZAD ‘9AD ‘90d'LLH Jnopm I TueySyaq
I 210j2q utw 6 oo\ Toc ¢ e T .
ampundnoe: 110V (€'€) ST 1OV (6'9) TT€ :INOV 79 :1NDV
el 9dS .S%M.wwgm%.wmm ue
Aprxue YG1YI0 juswea} ON I8 ¢ m\:w . w>_u.n,§u ,M>u JuaUERI) ON YIN (6D €€ (0°¢) 79 () s1€ (7€) €0¢ 9 9€¢ Ay, 0707 UaAnD €[
b “IPA9] -
D ‘PA31 DOH-¢f ‘Covy 18 0ZAD FIT LH
"MOJj POO[q dULIdIN
wistugido uawW)edI} O SSEOIOUL 03 ST [[2M ST 1352 uawW)edI} O 3T )T eoLIAUr TRy
Aporxue WD jusureaT) ON SATIED3S 1913 10§ U3SOYD 213 jusuean} ON VIN AN AN () T9¢ (2) T9¢ 89 8L Lawy 600C a
syutod a[paau-zz awes Ay,
(3paau
MdE YN AT T -oqaoed o . . .
L7) L'TT 17) 91T £96'7) 9¢ $0L°E) 9€ 81 <81 eur 600C o 11
WO WdD WO ANVS ANVS 185qu15) VIN (L9 (17 ( ) ( ) MH eurd M 08
YIN
220 ‘sisouger 3
jou pip uonenduad unys > P NOL o
. uo paseq uonsaps jutod ym (3[paau
SH PaIUN[q 1 A[P32U 1) JO —ogqooed
‘qv ‘uonejueidun dn 2y asnedag 18quens) YIN (9°6) 09¢ (T9) ¥'sT (8'%) T9¢ (L7) 6's€ 811 ort erensny 9007 Wrws 01
“AdO 4dD *sjutod arnppundnoe pazsjstutwpe w
e21 9y} U0 jou nq 0} sem ampundnoy N
JSO[D PaJEIO[ 1M ISAY],
Aoy Appsop Linaay suanpyur
A B souanpur 03 jou paudisap - o . -
AdO ¥dD ¥dd sem JuouEAn 0) pauBisap sem JuduEan) VY +VIN VV+VIN (£v) Tve (19) §¥¢ %) L¥eE (8¢) TS 601 911 Auewpy 9007 2pRRIA 6
m\:._uuﬁsmnuw ana ayy,
smjoundnoe ogaoerd ay,
(3[pasu
¥4 YdO -oqaoerd N o 3 N o1 ; 010z
WD DOH-d ANVS AAVS nBiquang) YN (&) st (2) sTe (2) or'1E (2) 1€ 43 2t Jrewuaq ussrpuY 8
YIN
now ‘eare d13Ia[e Wy
P9y ‘22w + (2a0qe ‘YSVV ‘0SVV ‘SSYV+(LLH
1AdS-DIN + + 85°0) S0P 1S0°'T) LLF PEE0) 9T'E L0€70) €°€€ YL 8 110¢ 4o L
AdS-DIN “4dD simodnoe sy xean) “0TAD 621S ‘€41 ‘84S VYV + VI YV +VIN (285°0) S0°¥%CT (150°'T) LL¥T (P€€'0) 9T'€E (£0€°0) €€ 9 vsn W
saur] 1b-uou ur oe weys  ‘9AD) saur 1b ur moe ey
B snnwns Mo[[eys pue uonedrueur ) . o
Rileinitiie] S YIN YN AN AN (433 jad] 6z 1€ vsn ¥10C yoPN 9
(uoniasut jo
(ySryy pue ydap Surpnpur ‘vonezifesoy
wire ay) ur pawriojiad) jutod dISSe]d AY) pue SUIIPIW 10z
AdO Wdd uonsngxow ou ANV asauIy) [euonipen jo YN N +VIN AN AN (o) Toe L7) 09¢ 14 14 [izelg - S
snnwmns Moj[eys pue sadputid ayy) uonsngrxow eI
URIPLIIWUOU MOE Weyg ANV uonendruewr
[enuew nde [eaYy
$11 :dnoid (55'9) ¥1°€C :dnoid (60'9) 91°1¢ :dnoig $11 :dnoid
ZH 001/2-SVAL ZH 001/2-SVAL ZH 001/Z-SVHL ZH001/¢-SVAL
F09 ‘04N ‘ONN TIXD'90d TR TVOD JuawIELT) (86') LL'TT (86'S) LL'TT 111 :dnoid
JusyeaTy dnoi3 2 001~ 879) €5°1C LT9) 18°6T 601 :dnoid onuo; eur L10T ¥
Al 9T WdO SVAL ON -XH ‘9€LS ‘64T ‘8dS ‘01dS SYHL ON HOOUSVAL (629) :dnoi3 zH 001-SVAL (er9) :dnois zH 001-SVHL ! o ZH 001-SVIL o 0
- (65'9) L6'TT (26'9) TT1E 80T
dnosf zHZ-svAL :dnoid zH z-SVAL :dnoad zH ¢-SVHL :dnoad zyg ¢-SVAL
uonduny
pueedaz
- - umowy ou s pue syutod S3LIBAO pUE SNIIN amjpundnoe . . o .y MON DUE -
qV 4dD 941 ampundnoe usouy 2 01 [eryaUaq 9 MO (23 IARIISUILON VI (8'5) 09C (s) 8'sT (€7) 5°s¢€ (€7) v'se ¥y ¥y - W w: 8107 YIS €
woyj feme moe weys fensny
(3[pasu
AN I ¥ET -oqaoerd
. . ANYS AAVS YN 97) 61T €0 9Tt 96'7) S€ L€) ¢ €11 €11 MH BulyD  010TMI OS T
YdO “YdO ¥dO 18qang) ©0 €0 069 “o & o
YIN
(s%) #7) (€€) (Te)
qy “houeusord . . . . 0SZ :0qa2e[] + MDY 057 :0q2oe[d + noy
sidnynu sirod smpundnvuou peay 97 :0qaR[d + MDY ¥ :0qaoeld + noy 08¢ :0gaoe[d + noy 8,7 *0qade[d + noy Jonuon amoy
pue spuey 2y} Ul pue ‘saposnuwt [onuo) APy [onuo) Ay
pue “oueudard Je wie raddn pue apmoys 1 DUE $1PSIW [EUILODAE VAN + VIAN VI +VIN euyD) £107 "M 1
wondaouod goes ur moe weys [ PP SIS [PUithopq (6¢) ¥'¥T (Th) 8T () 8°LT (#e) 78T 052 052
‘0¥ 94T UL pajedo] ot [eay duaydrwor) + noy ydrwop + noy ydrwor) +noy ydrwop +noy ydrwor) +noy puaydrwop + noy
[o1nu0D EINsRA" [onu0) EXNIRA" [onu0) 2A1OY
[onuo) ny [onuo) ny [onuo) ny [onuo) ny [onuo) ny % &
sawonnQ uorssas ainpundnoy ad4y ampundnoy INg (1eak) a8y sjuedopeg HIUneo Prs

*S3IPNIS PIPN[OUT 3} JO SOTISLId)ORILYD)

T F14V],



Evidence-Based Complementary and Alternative Medicine

“(oneyredwiAs) 0sYV {(S[ETURD) 0gVV {(8u0SIZ) 8SYV (Wewuays) sSVV {(TWuajdN) eV {(Suoypuell)ego {(nSrenys)ggn
{(nysuays) ¢z 14 (reyoeyy) oy ‘(1xte1) ¢ {(Burwuo() 81XH ‘(Buodrz) 1vD-XT {(Buedre]) 1XH {(1eqId)) 9AD ‘(uend uenn)yAD {(HSuoyz)c AD {(1omni() STNY (uemSuoyyz) ZINY {(uowrys) SNy ‘(uenfuens)
PN “(18uoyz) ¢NY (03 2H) 1T {(Buoyd1d) 0¢.LS {(0rpmys) 8TLS (dYdel() 9LS (uesnZ)9¢ LS (re[mD) 67.LS {(Myreq) 0zAD {(myreq) 0zNd ‘(Buoydrer)c ATT {(Buoyorer) €47 (reyany) 01ds ‘(uenbSuruig)
6dS ‘(oerfSuidueg) 94s «(11q) 84S ‘(uenSdON) 9Dd {(Udwuays) LgH :uolssas arnpundnoy -arnssaidnoe remoumne ‘yy ‘uonemnuns jurodnde [edLI)O9[d SNOAULINISURI) ‘SYH], QUIDIPIA SAUIYD [PUONIPLI],
TADL Ijsuer) oL1quud ¢ I 9yer dferrredsiur A[1ed YA ©9¥e UONB[[aoued 3[o4d YD) Dyer afeaed[d YD DIel uonezi[nIdf ] ‘urdijed Xopur UONRZLIB[NISEA [ELI}SWIOPUINS ‘J[AS XSPUI UOIJRZLIB[NOSLA [BLIJAWOPUD
‘A QWN[OA [LIOWOPUD ‘A *(SuTure)s 1esponu jo A)Isuajul x [0 paurejsounwrwi Jo adejuasiad) 91008 ANSTUAYD0ISTYOUNWIWT ‘SHH] “SSIUNDIY) [ELOWIOPUD ‘T Dul[-3[dL1) [eLNoWOpUD “T-1I], J $9)eI UOT}I0qE.
v xoput Lynesind 14 curydonopeuod stuorroyd uewny vjaq ‘OHH-¢ 93e1 Loueudard o1doyos Y Jq smyess yieay ‘SH urgdonopeuos sruorioyd uewny danisod ‘O)YH-J 9I10Jwodsip pue ured Jo £oAIns [[IDOIA oY)
‘AdS-DOIA 181 A1AT[2p I ‘sa1e1 Loueudard Anstuayporq Y g ‘sodiquia £ienb-poos GO 5914500 pazi[nad) A[[eurIou ‘O N $914500 aInjew Jo JPquInu ‘QIAN 3l 3ZerLIedsTur YA 9rel uonejueduwr o yer
pue yyaiq a1 “YgT yex LoueuSaid SuroSuo g g0 ©rer LoueuSord [eorurp “ggD 9rer Loueudard [[eI1A0 YJO SIUIAD ISIIAPE ‘Y SUOIIR[NAO JO SIJBI ‘O ¥l YIIIq SAI[ YT PI003I oU YN ‘2Injoundnoe dLod[puUOU
VAN @anpundnoe [enuewuou ‘YN @anjoundnoe omospe yq ernjpundnoe [enuewr ‘YA anjoundnoe ‘noy {(parenbs sxajowr ur 3ySioy £q paprarp swrerdony ur 3ySom se pajenoped) xapul ssew £poq TING

€714
€ATT ‘6dS 01dS 9€1S: 14 ampundnoe
“ juauneande o o y BOLIDUI Sue
41 4dO N WY 0 P 678 EAITSS ox VIN AN AN L9€ 6'LE 43 43 LWy S00T Suem /T
‘01dS 9€.LS ‘64D 84D ‘9XO
STUSY ‘€T ‘TAT ‘91
10 €1 9€1S TTVY “0TAD
IXH PIT (Ui o) 19 1ope 1L Jo A o ey o .
pUE QU ‘GUIY FUNY ‘cuRY Kep oy wo A[uo vy (€ 0z (€€) Tee w1z dnoxo
9D ‘0£.LS 10 618 8SVV ampundnoe €102
UdO JUSUIEIINOE O] 87) ST ve) LTE Tp1:¢ dnox ue[o 9z
AT YdO Ul N TTVV 0ZAD ‘TXT 90d ‘ZAH on (87 ¥€) D) pur(oq yozsmsed
quay
. . ) . L Jo Aep oy
Suay puAy ‘U ‘YIXd
uo pue uone[WNS & - g ¥ :1 dnoux:
0ZAD $SVV SSVV TTVV w::é <_2 ) 61C (@) 62¢ 8¥1: 1 dnoin
€D 10 91 90d £4H ‘91 ’
- ) _om simipundnoe noe Iase] Weyg 861 e Ta5%] Weys
- JuaUNEANNOE ON 01dS ‘9dS ‘9€LS LT 1YV o noe 1ase] AN AN AN AN €0C 70 :noe 1ase] wuawy  £107 SutoW sz
6218 ‘0TAD ‘€YT ‘8dS ‘9AD noe PN 00 n2e 3[padaN
b JuaUEANNOE ON 9ELS armpundnoe VN STPFOI'9C 9% F€87£C 89FFOI'TE WHFEOTE 1€ 1€ el €107 IPIysey  ¥T
F F F F pr
“4dO 4dD “ddd 0TAD PAD €417 ‘9dS P11 ON
14
JTaye sanut ¢ pue (#¢) 9z (6%) 9°€ 001 ‘SVHL 2[qnoa
oy . . 14 1oye LY 210j2q s1n0Y T -6 o ) .
AT 41 dO aureg ¥ N ‘€719 ‘€D PU® 9€1S somnu g 4 soye sonun (5¢) 9T (Ts) ¢'1¢ 66 VAL YPOW ruyD 110z Sueyz €z
0€ Hudunesn (0¢) TeT (€76) 6'1€ 011 ‘SVHL 23§
SVAL 23uis
aunsaur
. o . . (aamssaxdnoe
AAETEdD a81e[ ‘yoewols wzFIBUD  OEVY ‘TTVY ‘SSVV VY vV (ST¥) 1012 (s5°¢) 80T (1) L8°0€ (0€'F) $9'1€ 201 101 ruyD $10Z 40 44
. Ienoune) Yy
aidim vy weys
WA 0D JuaUEANNOE ON €D ‘T VO-XH ‘9dS ‘€AD FAD ampundnoe vi PIEF96°€T STYFITHT SHEFE6T LEFE6T 43 e ruyD T0TIN0 1T
- ¥ ¥ ¥ ¥ I
4O “4d 94T “4dO ON
4T 9dO I auwreg IVO-XH PUE FAD ‘€AD ‘9dS  SVHL YO SVAL L8TF6ETT 18TF107C LOEFSSIE 8LEFETTE 19 19 euyD L107 Tenys 07
; OeTa L soe skepg
,o ﬂ«M‘H —uﬁ,m r_ovmrﬁnwo wﬂm ue :Oﬁakﬂmv —UEN 19
.M M ,owwmm 9 mmm,o ,Mmuqu Jo fep oy uo uand (ve-81) T2:T NOV (§¥-L2) LET NOV 1617 NOV
ue ‘904 ‘8dS .mdw ‘ocna ampundnoe se 2mpundnoe 9002
¥dO “4dO JuaUnEANNOE ON P ox T N0V (ze-81) €T (s¥-L2) L€ L8 e L
14 14
¥ IT°01dS ‘9dS ‘9£.LS "€ Jo Aep ayy uo uaAId R N . .
PUE 904 ‘8dS 62LS 020 sem ampundnoe (0¥-91) €2:1 NOV (S¥-¥2) L£:T NOV $6:1 NOV
1 NOV
dIAS TAT AT Aresarenq 1vO Y e ) e ) cor o o
ure: 0] eur Teni
“SOHI 1 “T-UL S X PUP 0dS puT FAD cAD SV IL PN SVAL #9'1) Te'TT (1L'7) 66'1C (097) $9'6T (¥Te) Lv6T ¥e ¥e o ¥10T Tenys 81
. 1 °01dS "9dS . amjdundnoe Ld 1aye pue 0102
AV AI9dO JUDWIRINNOE ON 9ELS LA YV "6TLS 0TAD oN 210§5q U T VI (60) ¥v'ze (8'¢) ¥'ee (%) 9%¢ (Lv) ¢ 80T 80T nize1g ———
€4 ‘8dS ‘90d 14 21052 ' ’
YAD 9AD amjpundnoe
© juauneande o L g 5 % X uemre oy Sur
1d ¥dD N IVO-X ‘8718 ‘0dS ‘€U T oN vi AN AN (T9) 0% (S%) s's¢ 4! 0€ ], 600C OH SUIN 91
Tonuo) nmy [onuo) ny [onuo) ny [onuo) ny [onuo) ny Anumon fpms
sawoNNQ uorssas arnpundnoy ad4y ampundnoy 1Nd (1eak) a8y sjuedopeg

ponunuo) 1 AIdV],



Evidence-Based Complementary and Alternative Medicine

Random sequence generation (selection bias,

Allocation concealment (selection bias

)

)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

(%)
B Low risk of bias
] Unclear risk of bias
B High risk of bias

(a)

Blinding of participants and personnel

(performance bias)

Blinding of outcome assessment (detection bias)

Other bias

‘ . Selective reporting (reporting bias)

B

= =

3 8 £
andersen2010 | @ | @2 |2 | @ ?
| @)000|0]0]2
Dehghani 2020 . . . ? . 212
pieere200s | @ | @ | @ | @ | @ | @] 2
pomar2000 | @ | @@ |20 @] 2
cuen200 | @ | Q|0 |0 | @@ 2
maashi2on | @ | @ | @) @@ | @] 2
wingrio2000 | @ | @ |0 |99 |2 | @
o207 | @ | @ | @ | @@ | @2
oo | @002 @@ 2
Pastuszek 2013 . . . ? . . ?
Paulus W.E .2002 . . . ? . 212
a0 | @002 0@ 2
a0 | Q@02 002
rasniaizos | @@ (@)@ (@ | @] @
wewon | @000 0| 0O
i | @ @02 0|00
iz | @@ @2 | @@ |2
sminz0s | @ | @@ (2@ 2] 2
smin01s | @ | @@ @@ @2
sorwaons | @@ |00 0| @] 2
Udoff 2014 . V@@ . ? ’
Villahermosa 2013 . . . ? . 212
wang200s |2 |22 |2 |@|2 |2
westergaard 2006 | @) | @ | @ | 2 @ |2 | 2
wuor | @000 O|@|2
zang2o1 | @@ @]2 | @O @

FIGURE 2: Risk of bias summary and risk of bias graph.

(b)




8 Evidence-Based Complementary and Alternative Medicine

TaBLE 2: Results of the meta-analysis comparison between true acupuncture and control groups.

Study heterogenei
Studies, True Acu patients, Control patients, WMD/OR (95% Y P 8 v

Outcomes of interest Pvalue

no. no. no. CI) df %) P value
Primary outcomes
Live birth rate 15 3014 2696 1.34 (1.07-1.67) 0.01 4872 16 67 <0.0001
f;f;hem‘cal pregnancy 13 2215 1783 142 (1.05-191) 002 4883 13 0  <0.0001
Clinical pregnancy rate 25 3945 3279 1.43 (1.21-1.69) <0.0001 63.25 27 57 <0.0001
Ongoing pregnancy rate 9 1215 1062 1.25 (0.88-1.79) 021 2389 8 67 0.002
Secondary outcomes
Implantation rate 11 4029 3070 1.19 (1.07-1.33) 0.002 3245 11 66 0.0006
Oocytes retrieved 13 1666 1633 0.12 (-0.30-0.53)  0.58 2229 7 0 0.83
gf:d’quahty embryo 1 314 321 0.82 (0.59-1.15) 026 — — —  —
Miscarriages 10 917 648 1.09 (0.84-1.41) 0.5 9.15 9 2 0.42
Adverse events 4 1099 1105 1.65 (1.15-2.36) 0.006 9.65 3 69 0.02
Ectopic pregnancy rate 3 411 330 1.77 (0.53-5.93) 036 053 2 0 0.77
True Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 True VS Sham
Andersen 2010 79 314 96 321 7.9% 0.79 [0.56, 1.12] I
Morin 2017 85 202 70 198 7.5% 1.33[0.89, 1.99]
QF 2014 53 101 32 102 6.0% 2.42 [1.36, 4.28] R
S0 EW2010 33 113 40 113 6.1% 0.751[0.43,1.32] \
Shuai 2019 17 61 8 61 3.6% 2.56 [1.01, 6.49] -
Smith 2018 74 405 72 404 7.9% 1.03 [0.72, 1.48] —
So EW2009 55 185 75 185 7.2%  0.62[0.40,095] ¥
Udoff 2014 12 22 9 21 25%  1.60[048,534] ¢ ’
WU 2017 100 458 105 468 8.3% 0.97 [0.71, 1.32] - T
Zhang 2011 83 210 21 99 6.1%  2.43[1.39,4.23] E—
Subtotal (95% CI) 2071 1972 63.1%  1.18[0.89, 1.58] —~—
Total events 591 528
Heterogeneity: Tau? = 0.14; Chi? = 32.12, df = 9 (P = 0.0002); I* = 72%
Test for overall effect: Z =1.13 (P = 0.26)
1.1.2 True VS Blank Control
CUI 2012 12 34 7 32 29% 1.95 [0.65, 5.82] ’
Guven 2020 19 36 10 36 3.4% 2.91[1.09, 7.74] N
Madaschi 2010 70 208 57 208 7.3% 1.34 [0.88, 2.04]
Morin 2017 78 200 76 203  7.5% 1.07 [0.71, 1.60]
QF 2014 53 101 31 102 6.0%  2.53[1.42,4.49] —
QF 2017 132 330 38 109 7.0% 1.25[0.79, 1.96]
Shuai 2015 14 34 6 34 28% 3.27 [1.07, 9.96] —
Subtotal (95% CI) 943 724 36.9% 1.60 [1.18, 2.17] ’
Total events 378 225
Heterogeneity: Tau? = 0.07; Chi? = 10.62, df = 6 (P = 0.10); I? = 43%
Test for overall effect: Z = 3.00 (P = 0.003)
Total (95% CI) 3014 2696 100.0% 1.34 [1.07, 1.67] -
Total events 969 753
Heterogeneity: Tau? = 0.13; Chi? = 48.72, df = 16 (P < 0.0001); I = 67%  _ ’ ’ ’
0.5 0.7 1 1.5 2

Test for overall effect: Z = 2.55 (P = 0.01)

Test for subgroup differences: Chi® = 1.97, df = 1 (P = 0.16), I> = 49.3% Favours [Control]  Favours [True]

FIGURE 3: Forest plot of the live birth rate (all types of interventions).
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True Control

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

1.2.1 True VS Sham

Andersen 2010 126 314 149 321 10.3%
Dieterle 2006 41 116 18 109 7.6%
Moy 2011 6 86 6 74 4.1%
SO EW2010 45 113 54 113 8.5%
So EW2009 81 185 102 185 9.5%
Villahermosa 2013 11 28 328 32%
WU 2017 159 458 161 468 10.6%
Zhang 2011 103 220 34 99 8.8%
Subtotal (95% CI) 1520 1397 62.8%

Total events 572 527

Heterogeneity: Tau® = 0.17; Chi* = 28.42, df = 7 (P = 0.0002); I* = 75%

Test for overall effect: Z = 0.61 (P = 0.54)

1.2.2 True VS Blank Control

Dehghani 2020 43 124 14 62 7.1%
Guven 2020 23 36 12 36 52%
Pastuszek 2013 161 290 64 142 9.6%
Rashidi 2013 8 31 5 31 3.8%
Villahermosa 2013 11 28 3 28 32%
Westergaard 2006 76 186 24 87 8.3%
Subtotal (95% CI) 695 386 37.2%

Total events 322 122

Heterogeneity: Tau® = 0.00; Chi* = 4.81, df = 5 (P = 0.44); I?

Test for overall effect: Z = 4.40 (P < 0.0001)

Total (95% CI)
Total events

2215
894

1783 100.0%
649

Heterogeneity: Tau® = 0.20; Chi* = 48.83, df = 13 (P < 0.00001); I* = 73% I

Test for overall effect: Z = 2.30 (P = 0.02)

Test for subgroup differences: Chi* = 4.73, df = 1 (P = 0.03), I* = 78.9%

9
Odds Ratio Odds Ratio
M-H, Random, 95% CI

0.77 [0.56, 1.06] ™

2.76 [1.47, 5.20] -
0.85 [0.26, 2.76] I

0.72 [0.43, 1.23] T

0.63 [0.42, 0.96] —_
5.39 [1.31, 22.25]

1.01 [0.77, 1.33] T

1.68 [1.03, 2.75] T

1.12 [0.78, 1.60] >

1.82 [0.90, 3.67] I

3.54 [1.34, 9.34] -
1.52 [1.02, 2.28] T
1.81[0.52, 6.31] ]
5.39 [1.31, 22.25]

1.81 [1.04, 3.15] T

1.84 [1.40, 2.41] 4

=0%

1.42 [1.05,1.91] L 4

0.05 0.2 1 5 20

Favours [control] Favours [acupunctrue]

FIGURE 4: Forest plot of the biochemical pregnancy rate (all types of interventions).

(n=1081) revealed a higher rate of biochemical pregnancy in
the true acupuncture group than in the blank control group
(46.3% vs. 31.6%; OR: 1.84; 95% CI: 1.40-2.41; P <0.0001).

There was a small difference in clinical pregnancy rates
between the sham and true groups
[7, 25, 26, 28, 29, 31, 32, 35, 37-39, 41-43] (38.0% vs. 33.6%;
OR: 1.33; 95% CI: 1.04-1.77; P = 0.02). However, the true
acupuncture group had a higher rate of clinical pregnancy
than did the blank group [9, 10, 30, 33-38, 40, 41, 44-46]
(n=2872) (43.5% vs. 34.4%; OR: 1.54; 95% CI; 1.28-1.85;
P <0.00001).

The ongoing pregnancy rates were similar in the sham
and true acupuncture groups [7, 25, 26, 28, 29] (n=1684)
(28.9% vs. 30.7%; OR: 1.01; 95% CI: 0.67-1.53; P = 0.96).
However, there were significant differences in the ongoing
pregnancy rates in four studies [10, 34, 44, 45] (30.0% vs.
19.9%; OR: 1.84; 95% CI: 1.22-2.78; P = 0.004).

3.7. Sensitivity Analysis and Publication Bias. Sensitivity
analyses included 11 RCTs [7, 26, 28, 30, 31, 37-40, 42, 43]
that scored >5 points on the Cochrane Collaboration as-
sessment tool, except for one study [31] that performed
group assignment before and after transplantation, which
was different from the method used in the other studies

(Table 3). Only outcomes reported in three or more studies
were included in the sensitivity analysis. Sensitivity analyses
did not affect any of the estimates, except for the adverse
event rate, which was higher in the true group than in the
control group.

These Egger tests revealed some publication bias in
studies reporting the rates of live birth, biochemical preg-
nancy, clinical pregnancy, and miscarriage (Figures 8-11).

4, Discussion

In this systematic review, we identified 27 RCTs (n ="7676,
including 4375 and 3301 cases and controls, respectively)
that investigated the impact of acupuncture on reproductive
outcomes. Regarding the main observational indicators, we
included more relatively large studies, including 15 studies
evaluating live birth rates, 25 evaluating clinical pregnancy
rates, 13 evaluating biochemical pregnancy rates, and 9
evaluating ongoing pregnancy rates. The number of studies
included in this review was higher than that in similar
previously published meta-analyses. The results showed that
acupuncture, compared with control treatment, improved
the live birth rate, biochemical pregnancy rate, clinical
pregnancy rate, and implant rate in infertile patients.
However, acupuncture did not show beneficial outcomes in
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True Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.3.1 True VS Sham
Andersen 2010 101 314 112 321  56% 0.88 [0.64, 1.23] I
Dieterle 2006 39 116 17 109 3.5% 2.74 [1.44, 5.22] -
Morin 2017 110 202 87 198 52% 1.53 [1.03, 2.26] -
Moy 2011 39 86 39 74 3.6% 0.74 [0.40, 1.39]
QF 2014 59 101 41 102 4.0% 2.09 [1.19, 3.66] .
S0 EW2010 41 113 50 113 4.2% 0.72 [0.42,1.22] 1
Shuai 2015 15 34 7 34 1.8% 3.05 [1.04, 8.90] ’
Shuai 2019 20 61 10 61  25% 2.49 [1.05, 5.90] ’
Smith 2006 34 110 27 118 3.8% 1.51[0.84, 2.72]
Smith 2018 105 408 88 406  5.7% 1.25[0.91, 1.73] T
So EW2009 72 185 91 185 5.0% 0.66 [0.44, 0.99] T
Villahermosa 2013 10 28 328 12% 4.63 [1.11, 19.26] ’
WU 2017 107 258 111 268  5.5% 1.00 [0.71, 1.42] I
Zhang 2011 97 220 29 99 43% 1.90 [1.15, 3.16] D
Subtotal (95% CI) 2236 2116 55.9% 1.33 [1.04, 1.71] N
Total events 849 712

Heterogeneity: Tau® = 0.14; Chi* = 42.66, df = 13 (P < 0.0001); I* = 70%
Test for overall effect: Z = 2.25 (P = 0.02)

1.3.2 True VS Blank Control

CUI 2012 14 30 1129 1.9% 1.43 [0.51, 4.04] ’
Dehghani 2020 38 124 12 62 3.0% 1.84 [0.88, 3.85] »
Guven 2020 23 36 12 36  21% 3.54 [1.34, 9.34] —
Madaschi 2010 84 208 67 208 5.1% 1.43[0.95,2.13] T
Ming Ho 2009 9 30 4 14 12% 107 [0.26, 4.34] ¢ ’
Morin 2017 103 200 92 203 52% 1.28 [0.87, 1.90] T
Pastuszek 2013 121 290 50 142 5.0% 1.32[0.87, 2.00] T
Paulus W.E .2002 34 80 21 80 3.4% 2.08 [1.07, 4.04] ’
QF 2014 59 101 40 102 4.0% 2.18 [1.24, 3.82] -
QF 2017 157 333 46 109  4.8% 1.22[0.79, 1.89] T
Rashidi 2013 8 31 5 31 1.4% 1.81[0.52, 6.31] »
Villahermosa 2013 10 28 2 28 0.9% 7.22 [1.41, 36.96] —
Wang 2005 13 32 17 32 21% 0.60 [0.22, 1.62] ¢
Westergaard 2006 70 186 21 87  3.9% 1.90 [1.07, 3.37]
Subtotal (95% CI) 1709 1163 44.1% 1.54 [1.28,1.85] <o
Total events 743 400
Heterogeneity: Tau® = 0.02; Chi* = 15.58, df = 13 (P = 0.27); I* = 17%
Test for overall effect: Z = 4.57 (P < 0.00001)
Total (95% CI) 3945 3279 100.0% 1.43 [1.21, 1.69] <>
Total events 1592 1112
Heterogeneity: Tau® = 0.10; Chi* = 63.25, df = 27 (P < 0.0001); I* = 57% O.IS 0.=7 . 1.=5 2=
Test for overall effect: Z = 4.16 (P < 0.0001)

Favours [control] Favours [acupuncture]

Test for subgroup differences: Chi* = 0.82, df = 1 (P = 0.36), I* = 0%

FIGure 5: Forest plot of the clinical pregnancy rate (all types of interventions).

other pregnancy-related factors such as ongoing pregnancy  conditions in terms of the live birth rate, biochemical
rate, oocytes retrieved, good-quality embryo rate, miscar-  pregnancy rate, ongoing pregnancy rate, and clinical
riages, and ectopic pregnancy rate. We also found that the  pregnancy rate. However, these effects were similar between
incidence of adverse events in the acupuncture group was  the true and sham acupuncture groups, and the rate of
significantly higher than that in the control group. We found ~ adverse events was lower in the sham group than in the true
clear advantages of acupuncture over blank control  acupuncture group.
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True Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.4.1 True VS Sham
Andersen 2010 85 314 102 321 157% 0.80 [0.57, 1.12] -
Dieterle 2006 33 116 17 109 11.3% 2.15 [1.12, 4.15] -
Smith 2006 31 110 22 118 11.7% 1.71 [0.92, 3.19] T
So EW2009 59 185 75 185 14.5% 0.69 [0.45, 1.05] 7
So EW2010 34 113 44 113 12.7% 0.67 [0.39, 1.17] T
Subtotal (95% CI) 838 846  66.0% 1.01 [0.67, 1.53] ‘
Total events 242 260

Heterogeneity: Tau” = 0.16; Chi* = 13.96, df = 4 (P = 0.007); I* = 71%
Test for overall effect: Z = 0.05 (P = 0.96)

1.4.2 True VS Blank Control

Dehghani 2020 29 124 9 62  93% 1.80 [0.79, 4.08] -
Guven 2020 20 36 11 36 7.8% 2.84[1.08, 7.47) -
Rashidi 2013 6 31 4 31 49% 1.62 [0.41, 6.42]

Westergaard 2006 58 186 19 87 12.1% 1.62 [0.89, 2.94] N

Subtotal (95% CI) 377 216 34.0% 1.84 [1.22, 2.78] .

Total events 113 43

Heterogeneity: Tau® = 0.00; Chi* = 0.98, df = 3 (P = 0.81); I* = 0%

Test for overall effect: Z = 2.91 (P = 0.004)

Total (95% CI) 1215 1062 100.0% 1.25[0.88, 1.79] .

Total events 355 303
Heterogeneity: Tau® = 0.18; Chi* = 23.89, df = 8 (P = 0.002); I* = 67%
Test for overall effect: Z = 1.25 (P = 0.21)

Test for subgroup differences: Chi* = 4.04, df = 1 (P = 0.04), I* = 75.3%

0.1 02 0.5 1 2 5 10

Favours [experimental] Favours [control]

FIGURE 6: Forest plot of the ongoing pregnancy rate (all types of interventions).

Live birth rates are considered key outcomes in studies in
infertility. The present findings suggest that true acupunc-
ture is unlikely to improve live birth rates compared to those
associated with sham acupuncture; however, live birth rates
were higher in the acupuncture group than in the blank
control group. These results were unexpected, as sham
acupuncture was used on acupoints unrelated to repro-
ductive function or with nonirritating needles or patches
placed on the relevant acupoints but without giving qi
stimulation, as required by traditional Chinese medicine
(TCM) theory [7, 25, 26, 28, 29, 32, 35, 37-39, 42, 43, 47].
Nevertheless, the effects were comparable in both condi-
tions. Blunt acupuncture may trigger a psychological pla-
cebo effect similar to that observed in a pharmacologically
negative placebo group. Sham acupuncture that is not blunt
may not act as a placebo and may not change the levels of
neurotransmitters; however, it does cause microinjury and
increases local blood flow. The present findings suggest that
the physical placebo may be as safe and as effective as in-
fertility treatment as true acupuncture.

It should be noted that live birth rates depend on
ovarian function and are affected by several parameters,
including metabolic abnormalities, uterine condition,
pelvic surgery history, and sperm quality. In the present
study, the effects of true and sham acupuncture on live birth
rates were similar; these findings may be accounted for by

the placebo effect, or the stress relief associated with
acupuncture [48].

Six studies [6, 10, 30, 31, 36, 44] compared either the
timing of acupuncture treatment, some groups were treated
with acupuncture before transplantation, some with acu-
puncture after transplantation, and some with acupuncture
before and after transplantation, or compared the levels of
the intensity and frequency of acupuncture [40]. The benefit
of acupuncture was greater than that of no intervention for
clinical pregnancy rate, but the effects on live birth rates were
negligible. In addition, a study [40] concluded that the
clinical pregnancy rate, implantation rate, and live birth rate
of the TEAS-2/100 Hz group were significantly higher than
those of the other groups. However, larger studies are
needed to confirm that using a frequency of 2/100 Hz
electroacupuncture may improve IVF outcomes.

In the present study, there was no impact of true acu-
puncture on biochemical or ongoing pregnancy rates.
However, clinical pregnancy rates were higher in the true
group than in the sham or nonintervention groups. In
addition, implantation rates were higher in the true group
than in the sham group and similar to those in the blank
control group; this finding may be accounted for by the small
sample size. Meanwhile, the rates of adverse events were
higher in the true group than in the sham group, which may
be due to the true acupuncture requirement to target many
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True Control QOdds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.6.1 True VS Sham
Andersen 2010 118 441 126 437 155%  0.90[0.67,1.21] -
Morin 2017 171 507 130 485 14.7% 1.39 [1.06, 1.83] -
QF 2014 78 211 52 206 5.5% 1.74 [1.14, 2.65] T
S0 EW2010 47 218 62 218 8.1% 0.69 [0.45, 1.07] T
Shuai 2015 17 34 8 34  07% 3.25[1.15,9.19] -
Shuai 2019 30 123 15 124 1.9% 2.34 [1.19, 4.62] -
Smith 2006 37 99 31 89 34% 1.12 [0.61, 2.03] T
So EW2009 97 347 116 354 13.8%  0.80[0.58,1.10] -7
Zhang 2011 120 465 32 213 5.4% 1.97 [1.28,3.02] -
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Total events 715 572
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Test for overall effect: Z = 2.52 (P = 0.01)
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Test for overall effect: Z = 1.83 (P = 0.07)
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FIGURE 7: Forest plot of the implantation rate (all types of interventions).

TaBLE 3: Sensitivity analysis comparison between true acupuncture and control groups.

Study heterogeneity

. Studies,  True Acu patients, Control patients, WMD/OR (95% P )

Outcomes of interest o o o cn value SR S

. . . X If (%) value
Primary outcomes
Live birth rate 9 1895 1684 1.20 (0.90-1.60) 021 246 8 67 0.002
f;f:hemlcal pregnancy 4 872 875 1.02 (0.62-1.69) 093 1593 3 81  0.001
Clinical pregnancy rate 10 2026 1811 1.30 (0.98-1.71) 0.07 40.76 11 73 <0.0001
Ongoing pregnancy rate 3 414 407 0.97 (0.49-1.89) 092 932 2 79  0.009
Secondary outcomes
Implantation rate 6 1814 1355 1.34 (0.94-1.92) 011 2548 6 76  0.0003
Miscarriages 5 470 470 1.27 (0.93-1.72) 0.13 25 4 0 0.64
Oocytes retrieved 5 668 669 —0.04 (-1.04-0.96) 094 916 4 56 0.06
Adverse events 4 1099 1105 1.65 (1.15-2.36) 0.006 9.65 3 69 0.02

points that are deep within the tissue, and which receive
relatively high levels of electric stimulation. These require-
ments contrast with those of sham acupuncture, which
involve fewer and more superficially located stimulation
points, reducing the risk of adverse reactions. Nevertheless,

the present findings suggest that sham and true acupuncture
are comparably safe and effective for some outcomes. There
was no between-group difference in the rates of implantation
or miscarriage, or a number of oocytes retrieved or that of
good-quality embryos.
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FIGURE 9: Biomechanical pregnancy rate.
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F1Gure 10: Clinical pregnancy rate.

To evaluate the impact of literature quality on this re-
view, we performed a sensitivity analysis on the 10 studies we
considered were of the highest quality. This analysis revealed
that acupuncture does not affect fertility outcomes. How-
ever, although this study included several RCTs, those of
high quality were limited. The selection of infertility patients,
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FiGURE 11: Miscarriage rate.

intervention methods, and acupuncture points led to lim-
itations in the study results. This also highlights the im-
portance of high-quality literature for meta-analysis.

The studies we selected were clinical randomized con-
trolled studies with appropriate research methods. Almost
all of the studies were designed in detail with the exception of
two conference papers [46, 47]; therefore, we extracted more
relevant observation indicators. One of the main limitations
of our meta-analysis is that the target intervention, i.e.,
acupuncture, varied among patients and included manual
acupuncture [6, 7, 9, 10, 25-30, 32, 34-36, 39, 41, 42, 44-47],
electroacupuncture [33], aural acupuncture [37], transcu-
taneous electroacupuncture [38, 40], and laser acupuncture
[41]. Each type is considered as acupuncture according to the
TCM theory. Furthermore, there are great differences in the
selection of the acupuncture points. In terms of TCM theory,
different meridians and acupoints have different functions.
Another limitation of this review is that we included studies
reporting live birth rates after IVF and ovulation induction
treatments; this may have introduced bias. Furthermore,
there were differences in the choice of treatment and ob-
servation groups among studies. For example, Wu et al.
divided the participants into 4 groups: true acupuncture plus
clomiphene, control acupuncture plus clomiphene, true
acupuncture plus placebo, and control acupuncture plus
placebo [39]. Some trials divided the participants into just
two groups: the real needle group and the placebo-needle
group [7, 25, 26, 28, 29, 32, 35, 37, 42, 47]. Some divided the
participants into a real needle group and a no-acupuncture
group [6, 9, 27, 30, 33, 34, 45, 46]. Finally, other studies
[6, 10, 30, 31, 36, 44] divided the participants according to
the timing of acupuncture treatment.

In addition, although all included studies involved
acupuncture, the details of the procedures, including
stimulus type or intensity, were not always reported, shifting
the focus to true vs. false vs. no needle comparisons. Fur-
thermore, the selection of acupuncture points, the stimulus
intensity, stimulation technique, etc., were not provided in
detail. In TCM, the selection of acupoints should be indi-
vidualized based on the presentation of the disease condi-
tion. In these RCTs, this principle was not used as the same
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acupuncture program had to be used for all patients in a
group. This could have affected the results of their studies. In
addition, all the RCTs had no follow-up data; therefore, the
long-term effects of the acupuncture treatment were not
reported. Last, the sample size in this study was small, and
RCTs with larger samples and more detailed grouping are
warranted to support this evidence.

Nevertheless, the present meta-analysis presents the
most up-to-date findings in this field. This study involved
rigorous eligibility criteria and comprehensive literature
search; the dataset was large, and the analytical methods
used were valid, yielding robust and reliable findings.

In summary, this review provides moderate evidence of
the benefits of acupuncture for infertile women; this will
enable medical researchers to consider using acupuncture to
help infertile women conceive in future clinical practice. The
present findings suggest that true acupuncture does not
affect female fertility outcomes. However, the blunt needle
use may be superior to true acupuncture at improving live
birth rates. Evidence for the use of blunt acupuncture to treat
infertility is insufficient.
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