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ARTICLE INFO ABSTRACT
Keywords: Premature ovarian insufficiency is a multi-factor gynecological disease that has become a major
Chinese herbal medicine global health problem. In recent years, several trials have explored the treatment of premature

Premature ovarian insufficiency
Meta-analysis

Acupuncture

Review

ovarian insufficiency using Chinese herbal medicine and acupuncture, but the efficacy and safety
of this combination remains controversial. This systematic review and meta-analysis aimed to
comprehensively evaluate the efficacy and safety of combining Chinese herbal medicine with
acupuncture to treat premature ovarian insufficiency. From eight different databases, we
retrieved randomized controlled trials wherein Chinese herbal medicine and acupuncture had
been compared with western medicine in the treatment of premature ovarian insufficiency. The
bias risk assessment stipulated by the Cochrane Collaboration’s tool was utilized to evaluate the
quality of the chosen randomized controlled trials. This meta-analysis was executed with the help
of Review Manager 5.3 and Stata 10.0. The quality of evidence was assessed using the Grading of
Recommendations, Assessment, Development, and Evaluation framework. A total of 10 ran-
domized controlled trials involving 594 premature ovarian insufficiency patients were included in
the analysis. Compared with western medicine, co-treatment with acupuncture and Chinese
herbal medicine exhibited a significantly higher total effective rate (relative risk: 1.21; 95%
confidence interval: 1.12-1.31; P < 0.01, I> = 0%), but lower levels of luteinizing hormone
(standardized mean difference: —0.57; 95% confidence interval: —1.06, —0.08; P < 0.05, P=
80%), follicle-stimulating hormone, and Kupperman index score. Moreover, the combined
intervention increased estradiol level in the serum. Overall, the data demonstrate that
acupuncture plus Chinese herbal medicine is an efficacious and safe treatment option for POIL
patients. These findings must be verified by conducting large-scale, multicenter, high-quality, and
long-term randomized controlled trials.

1. Introduction

Premature ovarian insufficiency (POI) is characterized by compromised hormonal and reproductive functions in females under the
age of forty. It currently affects approximately 1% of women in the general population, and its incidence is persistently increasing [1].
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POI is a gynecological endocrine illness caused by multiple factors, which may be related to socioeconomic status [2], autoimmune
disorders [3], or prenatal ethanol exposure [4]. POI makes females more susceptible to multiple health risks, such as infertility [5],
lipid disorders, early progression of cardiovascular illnesses [6], osteoporosis [7], psychiatric disorders, and other adverse events [8,
9]. Besides, it increases the economical and psychological burden on their families and society [10].

Despite the huge global efforts to manage this disease, no established treatment exists. Hormone replacement therapy (HRT) is
recommended for women with POI, especially to treat the symptoms of low estrogen. It alleviates vasomotor and genitourinary
symptoms and prevents bone loss and cardiovascular disease. However, the medical history of patients must be strictly assessed before
HRT is administered; for example, in breast cancer survivors, HRT is generally contraindicated by the international recommendations.
The potential risks associated with HRT have been previously reviewed [1].

Several POI patients have opted for alternative medicine, particularly traditional Chinese medicine (TCM), which has an excep-
tional concept of the etiology of POI [11]. Chinese herbal medicine (CHM) in combination with acupuncture has been widely used to
treatment multiple diseases, including POI [12-15]. Previous systematic meta-analyses have shown that both CHM and acupuncture
have positive therapeutic effects on POI [16,17]. A recent meta-analysis indicated that a combination of acupuncture and other
treatment options (CHM/western drugs) produces a superior therapeutic effect against POI compared with that produced by CHM or
western drugs alone [18]. However, this study had a relatively small sample size and did not distinguish between CHM and western
medicine in the control group. Here, we have designed a more rigorous study that interrogates the therapeutic efficacy of combining
acupuncture and CHM versus the use of Western drugs in patients with POL This study identifies complementary therapeutic ap-
proaches for POI and can guide its clinical treatment.

2. Material and methods

This review has adopted the guidelines described in Preferred Reporting Items for Systematic Reviews and Meta-Analyses [19]. The
PROSPERO registration number is CRD42020190573.

2.1. Data sources and searches

Systematic data searches, without language restrictions for randomized controlled trials (RCTs), were conducted across the
Wanfang database, Chinese Scientific Journals Database, PubMed, Chinese BioMedical Database, Web of Science, Embase, China
National Knowledge Infrastructure, and Cochrane Library. We examined the efficacy of acupuncture plus CHM versus western drugs
for treating patients with POI from the time each database was established to 31 July 2022. We devised a formula for retrieval
following the PICOS strategy. The specific retrieval formula for China National Knowledge Infrastructure was “subject = (acupuncture
+ body acupuncture + electroacupuncture + needling therapy + needle acupuncture) AND (premature ovarian failure + primary
ovarian insufficiency + premature ovarian insufficiency + POI + POF) AND (randomization + randomized controlled + random
grouping + RCT + clinical research)". The search strategies applied to PubMed have been reported in Supplement Digital. In addition,
we manually searched the reference lists of all selected articles to find probably related research.

2.2. Inclusion criteria

We included RCTs that involved patients diagnosed with POI according to a clear diagnostic criterion, such as the guidelines of the
European Society of Human Reproduction and Embryology, regardless of their ethnicity or nationality, and wherein they received
acupuncture (including needle acupuncture and electroacupuncture) plus CHM, irrespective of the course of treatment, prescription
name, dosage form, and dosage. Studies that compared acupuncture plus CHM with western drugs, and those with at least one clear
outcome, such as the follicle-stimulating hormone (FSH) level, total effective rate, estradiol (E3) level, luteinizing hormone (LH) level,
Kupperman index (KI) score, and the occurrence of complications, were also included.

2.3. Exclusion criteria

Studies involving animal experiments, commentaries, editorials, experience introduction, conference articles, reviews, graduation
theses, and case reports were excluded from our analysis. We also excluded duplicate publications, studies whose original data were
difficult to obtain, and those with intervention measures such as moxibustion, warm acupuncture, auriculotherapy, acupoint catgut
embedding, or auricular acupoint pressing. Besides, articles without a clear outcome index were excluded.
2.4. Data extraction

Using a pre-designed, standardized data retrieval form, H. F. Li and W. J. Chen independently extracted data as follows: first author
and year of publication, TCM syndrome differentiation, the number of persons, age, disease duration, interventions and comparisons,
treatment duration, and outcomes. The third author (J. X. Zhang) resolved the disagreements between the two reviewers.

2.5. Outcome measures

The primary outcome was the total effective rate, which was assessed according to the Guidance Principle of Clinical Research on



Table 1

The basic characteristics of the included trials.

Studies TCM syndrome differentiation Sample size (n) Age (y) Course of disease Intervention measures Duration treatment (mos) Main outcomes
Fang (2016) Kidney deficiency and liver depression T: 32 T: 34.6 + 4.7 T: 12.2 + 3.4 mos T: TCM Decoction + Electroacupuncture 3 DOB®EO®
C: 32 C:33.8+43 C: 13.3 £ 2.8 mos CE+P
Li (2017) Kidney deficiency and liver depression T: 16 NR NR T: TCM Decoction+ 3 DO®
C: 16 Needle acupuncture
CE+P
Liu (2017) NR T: 24 33.4 + 3.6 10.3 + 5.9 mos T: TCM Decoction+ 3 @
C: 24 Needle acupuncture
CE+P
Luo (2015) Kidney deficiency and blood stasis T: 30 T: 30.40 + 9.0 T: 18.8 + 6.8 mos T: TCM Decoction + Electroacupuncture 3 [0]0]016]
C: 30 C:29.34 £ 8.74 C:17.6 + 5.9 mos CE+P
Wang (2011) NR T: 20 T: 35.35 £+ 9.62 T: 5.4 + 3.8 yrs T: TCM Decoction+ 3 [0]ele]o)]
C: 20 C: 33.54 +9.85 C: 5.0 £ 3.5yrs Needle acupuncture
CE+P
Wu (2016) Kidney deficiency and liver depression T: 30 T: 35.02 + 4.91 NR T: TCM Decoction + Electroacupuncture 3 DOO®E®
C: 30 C: 36.67 + 3.45 CE+P
Zhang (2014) NR T: 29 NR NR T: TCM Decoction + Electroacupuncture 6 Q®
C: 29 CE+P
Zhang (2015) Kidney deficiency and liver depression T: 30 NR NR T: TCM Decoction + Electroacupuncture 3 @
C: 30 CE+P
Zhang (2017) NR T: 60 T: 34.5 T: 2.4 yrs T: TCM Decoction+ 6 DOO®
C: 60 C: 34.3 C: 2.3 yrs Needle acupuncture
CE+P
Wang (2021) Kidney deficiency and blood stasis T: 26 T: 30.22 + 4.31 T: 9.44 + 2.07 mos T: TCM Decoction+ 3 [0]6]6]0]10]6)
C: 26 C: 30.15 + 4.23 C: 9.58 + 2.14 mos Needle acupuncture

CE+P

Abbreviations: T: trial group; C: control group; NR: not reported; mos: months; yrs: years; E: Estrogen; P: Progesterone; TCM: traditional Chinese medicine. @®: the total effective rate; @: serum Estradiol
(E) levels; ®: serum luteinizing hormone (LH) levels; ®: serum follicle-stimulating hormone (FSH) levels; ®: Kupperman index (KI) score; ®: endometrial thickness (ET); @: ovarian volume (OV); ®:
antral follicle count (AFC); ®: adverse events.

w117 fH

864022 (£202) 6 UoA1oH



H.-f. Lietal Heliyon 9 (2023) 20498

New Drug of Traditional Chinese Medicine [20]. For trials that assessed the treatment effect as different classification without total
effective rate, we integrated the effective classification into “totally effective” for analysis. The secondary outcomes were serum E,
FSH, and LH levels, KI score, and the incidence of adverse events.

2.6. Quality assessment

Two authors (W. J. Chen and H. F. Li) independently evaluated the bias risk for the selected trials in accordance with the Cochrane
Handbook. Briefly, the criteria included: selective reporting, blinding of participants and personnel, random sequence generation,
incomplete outcome data, blinding of outcome assessments, and allocation concealment. Each RCT was categorized as high, low, or
unclear. Any disagreement was resolved by a third researcher (J. X. Zhang).

2.7. Grading of Recommendations, assessment, development, and evaluation (GRADE)

The quality of evidence was assessed by GRADE, and categorized as very low, low, moderate, or high. The criteria consisted of study
design, indirectness of the evidence, inconsistency in the outcomes, and risk of bias, among others.

Records identified through searching (n =691): Additional records identified

= pubmed(n=24), Embase(n=27), Cochrane Library through other sources
i= (n=26), Web of Science (n=23), CNKI (n=229), (n=2)
EE WangFang (n=104), VIP (n=126), CBM(n=132)
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Fig. 1. The inclusion process for the literature.
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2.8. Statistical analysis

We executed this meta-analysis with the help of Review Manager (RevMan) (Version 5.3, Copenhagen; The Nordic Cochrane
Centre, The Cochrane Collaboration, 2014) and Stata (Version 10.0; Stata Corporation, College Station, TX, USA). For the study results,
relative risk (RR) with 95% confidence interval (CI) were utilized as binary variables. Mean differences (MDs) and 95% ClIs for the
continuous data were computed using some measure evaluation units and methods. Then, the standardized MD (SMD) was calculated.
Cochrane’s P values and I were used to assess heterogeneity among the RCTs. In cases where high heterogeneity existed due to
methodological and clinical factors, the random effect model was employed even if I was small. Subgroup analysis was carried out,
premised on different types of acupuncture. Egger regression tests and funnel plots were executed to assess possible publication bias.
Additionally, sensitivity analysis was undertaken by chronologically removing RCTs to test the stability of the primary outcome.

2.9. Ethics and dissemination

No ethical approval was required because this systematic review is based on published studies.

Incomplete outcome data (attrition bias)
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Fig. 2. The risk of bias for each included study.
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3. Results
3.1. Study selection

Of 693 relevant studies, only 10 were included in our systematic review [21-30] (Table 1). The search and evaluation procedure is
depicted in Fig. 1.

3.2. Study characteristics

All the chosen RCTs were undertaken in China and published in Chinese. The studies included an aggregate of 594 POI patients, of
which 297 received acupuncture in conjunction with CHM and 297 fell in the control cohort. Six studies had described the TCM
syndrome differentiation [21,22,24,26,27,29], and the most frequent criterion was kidney deficiency and liver depression, which was
used in four trials [21,22,27,29]. The baseline in all RCTs showed no significant difference. Eight RCTs utilized two-arm designs
[21-23,25-27,29,30] while two had three-arm designs [24,28]. All the studies reported treatment duration, which was 3 months in
eight studies [21-27,29] and 6 months in two [28,30]. Nine trials presented the total effective rate [21-27,29,30], eight reported FSH
and E; levels [21,22,24-28,30], six reported LH levels [21,22,25-27,30], three mentioned the KI score [21,24,27], and only one
mentioned adverse events [21]. Besides, only one trial demonstrated follow-up [22], while another mentioned withdrawals and
dropouts [28]. The basic characteristics of the included trials were shown in Table 1.

All the studies used a decoction in the experimental group. Five RCTs employed needle acupuncture [22,23,25,26,30], while five
applied electroacupuncture [21,24,27-29] (Supplement Table). On the other hand, the control group received hormone therapy with
estrogen and progesterone.

3.3. Risk of bias

Although all the studies were randomized, only four employed the random method (random number table) [21,24,26,27]. None of
the included RCTs used any blinding or concealed allocation of investigators and patients. Only one reported the number of dropouts as
well as the reasons for them [28]. None employed selective reporting. None of the studies computed the sample size in advance. A
summary of the risk of bias is depicted in Fig. 2.

3.4. Evaluation of the therapeutic effect

3.4.1. The total effective rate

Nine studies assessed the total effective rate. Our data illustrated that patients who received acupuncture in conjunction with CHM
exhibited a higher total effective rate than those treated with western drugs (RR: 1.21; 95% CI: 1.12-1.31; P < 0.01, P= 0%, Fig. 3).
Similarly, subgroup analysis showed that the acupuncture-CHM combination was associated with a superior total effective rate
(Electroacupuncture: RR: 1.22; 95% CI: 1.07-1.40; P < 0.01, P= 0%; Needle acupuncture: RR: 1.20; 95% CI: 1.09-1.33; P < 0.01, P=

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random % Cl
1.1.1 Electroacupuncture
Fang 2016 29 32 25 32 14.6% 1.16 [0.94, 1.44] ™
Luo 2015 28 30 21 30 10.5% 1.33[1.04, 1.72] ik
Wu 2016 23 30 19 30 59% 1.21[0.86, 1.69] i sl
Zhang 2015 23 30 19 30 59% 1.21[0.86, 1.69] =
Subtotal (95% CI) 122 122 36.9% 1.22 [1.07, 1.40] ‘
Total events 103 84

Heterogeneity: Tau? = 0.00; Chi? = 0.69, df = 3 (P = 0.88); I = 0%
Test for overall effect: Z = 2.93 (P = 0.003)

1.1.2 Needle acupuncture

Li 2017 14 16 9 16 3.0% 1.56 [0.97, 2.49] _'_
Liu 2017 22 24 20 24 14.4% 1.10[0.89, 1.36] T™
Wang 2011 18 20 15 20  7.9% 1.20[0.90, 1.61] 1=
Wang 2021 25 26 18 26 9.4% 1.39[1.06, 1.81] i
Zhang 2017 55 60 47 60 28.5% 1.17 [1.00, 1.36] [
Subtotal (95% CI) 146 146 63.1% 1.20 [1.09, 1.33] ¢
Total events 134 109

Heterogeneity: Tau? = 0.00; Chi? = 3.20, df = 4 (P = 0.52); I> = 0%
Test for overall effect: Z = 3.52 (P = 0.0004)

Total (95% Cl) 268 268 100.0% 1.21[1.12,1.31] (]
Total events 237 193

Heterogeneity: Tau? = 0.00; Chi? = 3.88, df = 8 (P = 0.87); 2= 0%
Test for overall effect: Z = 4.58 (P < 0.00001)

Test for subaroup differences: Chiz = 0.04. df =1 (P = 0.85). 1> = 0%

0.05 0.2 1 5 20
Favours [experimental] Favours [control]

Fig. 3. Forest plot for total effective rate between the acupuncture plus CHM and the western drugs group. (CHM, Chinese herbal medicine).
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0%, Fig. 3).

3.4.2. The LH levels

Six trials reported the LH levels. The acupuncture plus CHM group showed significantly lower serum LH levels, with significant
heterogeneity (SMD: —0.57; 95% CI: —1.06, —0.08; P < 0.05, I = 80%, Fig. 4). Subgroup analysis, which was premised on the distinct
forms of acupuncture significantly decreased the heterogeneity.

3.4.3. The FSH levels

Eight studies mentioned the FSH levels. The acupuncture plus CHM group displayed lower serum FSH levels (SMD: —0.89; 95% CI:
—1.17, —0.61; P < 0.01, I2 = 52%, Fig. 5), with a 52% heterogeneity, which was not reduced after subgroup analysis.

The E; Levels.

Eight trials reported serum E; levels, which were significantly higher in the acupuncture plus CHM group (SMD: 0.66; 95% CI:
—0.04, 1.28; P < 0.05, P= 90%, Fig. 6). Similar, subgroup analysis did not reduce the heterogeneity.

3.4.4. KI score
Three trials assessed the KI score, which was significantly lower in the combined treatment group (MD: —4.29; 95% CI: —7.48,
—-1.11; P < 0.01, 2 = 81%, Fig. 7).

3.4.5. Adverse events

One study recorded episodes of nausea and vomiting and elevated alanine transaminase (ALT) [21], the occurrence of which was
significantly lower occurrence in the acupuncture plus CHM group compared with that in the western medicine group.

However, a definitive conclusion could not be drawn from this study.

3.5. Publication bias and sensitivity analysis

While the funnel plot for the total effective rate illustrated an asymmetrical distribution (Supplementary Fig. 1), Egger’s test
illustrated no probable publication bias (P = 0.06, Supplementary Fig. 2). Sensitivity analysis showed unchanged effect estimates,
which depicted the robustness of the pooled results (Fig. 8).

3.6. GRADE assessment

The quality of evidence was evaluated by using GRADEpro. The quality of chosen RCTs was low, thus the “Risk of bias” was
classified as “serious”. Data regarding the serum FSH, LH, and E; levels, and KI score had high P values, so the “Inconsistency” was
classified as “serious”. The results of the GRADE assessment for total effective rate were moderate, while the quality for other outcomes
was low (Table 2).

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight V. Random, 95% CI IV, Random, 95% CI
1.2.1 Electroacupuncture
Fang 2016 1324 287 32 2254 11.62 32 171% -1.09 [-1.61, -0.56] =
Wu 2016 10.56 8.3 30 27.99 13.51 30 16.4% -1.53 [-2.11, -0.95] -
Subtotal (95% CI) 62 62 33.5% -1.29 [-1.73, -0.85] ¢

Heterogeneity: Tau? = 0.02; Chi* = 1.26, df = 1 (P = 0.26); I* = 21%
Test for overall effect: Z = 5.78 (P < 0.00001)

1.2.2 Needle acupuncture

Li 2017 351 212 16 385 325 16 14.9% -0.12[-0.81, 0.57] i

Wang 2011 479 4453 20 433 325 20 15.9% 0.12 [-0.50, 0.74] T

Wang 2021 624 12 26 707 146 26 16.7%  -0.61[-1.17,-0.05] =

Zhang 2017 3798 997 60 39.96 1097 60 19.1% -0.19[-0.55, 0.17] b

Subtotal (95% Cl) 122 122 66.5%  -0.22[-0.48, 0.04] [

Heterogeneity: Tau? = 0.00; Chi? = 3.13, df =3 (P = 0.37); I = 4%

Test for overall effect: Z = 1.62 (P = 0.10)

Total (95% Cl) 184 184 100.0%  -0.57 [-1.06, -0.08] ¢

Heterogeneity: Tau? = 0.29; Chi? = 24.85, df = 5 (P = 0.0001); I2 = 80% i 1 A 5 i 5 1‘0

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

Favours [experimental] Favours [control
Test for subaroup differences: Chi? = 17.11. df = 1 (P < 0.0001). 1> = 94.2% [exp ! L !

Fig. 4. Forest plot for the LH levels between acupuncture plus CHM and western drugs group. (LH, luteinizing hormone; CHM, Chinese herb-
al medicine).
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Std. Mean Difference
IV, Random, 95% Cl

Std. Mean Difference
IV, Random, 95% CI

Experimental Control

Study or Subgroup  Mean SD Total Mean SD Total Weight

1.3.1 Electroacupuncture

Fang 2016 2642 8.65 32 4225 14.34 32 12.7% -1.32[-1.86, -0.78] il
Luo 2015 3542 8.68 30 47.24 10.65 30 12.5% -1.20 [-1.75, -0.65] -
Wu 2016 581 3217 30 92.99 3284 30 127% -1.06 [-1.60, -0.52] b
Zhang 2014 3489 437 29 3911 356 29 126% -1.04 [-1.60, -0.49] -
Subtotal (95% ClI) 121 121 50.5% -1.16 [-1.43, -0.88] [
Heterogeneity: Tau? = 0.00; Chi? = 0.66, df = 3 (P = 0.88); I>=0%

Test for overall effect: Z = 8.28 (P < 0.00001)

1.3.2 Needle acupuncture

Li 2017 492 19.2 16 67.1 145 16  8.9% -1.03 [-1.77, -0.28] -
Wang 2011 72.01 28.88 20 70.1 29.29 20 11.1% 0.06 [-0.56, 0.68] T
Wang 2021 1225 4.97 26 16.31 5.08 26 12.2% -0.80 [-1.36, -0.23] -
Zhang 2017 41.98 14.98 60 53.01 15.51 60 17.2% -0.72 [-1.09, -0.35] .
Subtotal (95% CI) 122 122 49.5% -0.62 [-1.02, -0.21] ¢
Heterogeneity: Tau? = 0.09; Chi? = 6.46, df = 3 (P = 0.09); I> = 54%

Test for overall effect: Z = 2.97 (P = 0.003)

Total (95% CI) 243 243 100.0% -0.89 [-1.17, -0.61] '
Heterogeneity: Tau? = 0.08; Chi? = 14.45, df = 7 (P = 0.04); I? = 52% i 1’0 5 7 5 1’0

Test for overall effect: Z = 6.28 (P < 0.00001)
Test for subaroup differences: Chi? = 4.64. df = 1 (P = 0.03). 12 = 78.5%

Favours [experimental]

Favours [control]

Fig. 5. Forest plot for the FSH levels between acupuncture plus CHM and western drugs group. (FSH, follicle-stimulating hormone; CHM, Chinese

herbal medicine).

Experimental Control Std. Mean Difference Std. Mean Difference

r I Mean D Total Mean D Total Weigh IV, Ran % Cl IV, Random, 95% Cl
1.4.1 Electroacupuncture
Fang 2016 40.55 7.38 32 3149 556 32 12.6% 1.37[0.82, 1.92] -
Luo 2015 7434 7.75 30 6412 6.42 30 12.5% 1.4210.85, 1.99] -
Wu 2016 44.98 28.29 30 106.43 63.21 30 12.6% -1.24 [-1.79, -0.68] -
Zhang 2014 52.07 2.51 29 49.05 2.32 29 125% 1.23[0.67, 1.80] =
Subtotal (95% Cl) 121 121 50.3% 0.69 [-0.58, 1.97] >
Heterogeneity: Tau? = 1.60; Chi? = 62.01, df = 3 (P < 0.00001); I> = 95%
Test for overall effect: Z=1.07 (P = 0.28)
1.4.2 Needle acupuncture
Li 2017 170.2 451 16 120.2 437 16 11.6% 1.10[0.35, 1.85] -
Wang 2011 98.6 42.21 20 96.91 43.52 20 12.3% 0.04 [-0.58, 0.66] T
Wang 2021 1274 21.85 26 105.24 20.79 26 12.5% 1.02[0.44, 1.60] -
Zhang 2017 14712 131 60 141.99 13.93 60 13.4% 0.38[0.02, 0.74] N
Subtotal (95% Cl) 122 122 49.7% 0.60 [0.14, 1.06] ¢
Heterogeneity: Tau? = 0.13; Chi? = 8.08, df = 3 (P = 0.04); I>=63%
Test for overall effect: Z = 2.56 (P = 0.01)

Total (95% CI) 243 243 100.0% 0.66 [0.04, 1.28]
Heterogeneity: Tau? = 0.70; Chi? = 70.73, df = 7 (P < 0.00001); I* = 90% =_20
Test for overall effect: Z=2.10 (P = 0.04)

Test for subaroup differences: Chi? = 0.02. df = 1 (P = 0.89). I = 0%

0 10 20
Favours [control]

10
Favours [experimental]

Fig. 6. Forest plot for the E; levels between acupuncture plus CHM and western drugs group. (E,, estradiol; CHM, Chinese herbal medicine).

Control Mean Difference Mean Difference

udy or Suk al Mean al Weigh and 95% Cl
Fang 2016 8.57 3.48 32 14.48 4.56 32 358% -5.91 [-7.90, -3.92]
Luo 2015 712 4.31 30 13.25 3.89 30 35.3% -6.13 [-8.21, -4.05]
Wu 2016 10.67 5.93 30 10.7 7 30 28.8% -0.03 [-3.31, 3.25]
Total (95% CI) 92 92 100.0% -4.29 [-7.48, -1.11]
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Fig. 7. Forest plot for the KI score between acupuncture plus CHM and western drugs group. (KI, Kupperman index; CHM, Chinese herb-
al medicine).
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Fig. 8. Sensitivity analysis for the total effective rate.

Table 2
Results of GRADE evaluation.
Outcome Included studies Patients Quality of Reasons
m) m) evidence
Total effective 9 536 SBle) “Risk of bias” was downgraded to “serious"
rate MODERATE
Serum LH level 6 368 SPO0O “Risk of bias” was downgraded to “serious”; “Inconsistency” was downgraded to
LOow “serious"
Serum FSH level 8 486 SPDOO “Risk of bias” was downgraded to “serious”; “Inconsistency” was downgraded to
LOW “serious"
Serum E, level 8 486 SPO0O “Risk of bias” was downgraded to “serious”; “Inconsistency” was downgraded to
LOwW “serious"
KI score 3 184 SPO0O “Risk of bias” was downgraded to “serious™; “Inconsistency” was downgraded to
LOW “serious"

Abbreviations: GRADE, Grading of Recommendations, Assessment, Development, and Evaluation; LH, luteinizing hormone; FSH, follicle-stimulating
hormone; E,, Estradiol; KI, Kupperman index.

4. Discussion
4.1. Summary of evidence

This meta-analysis, which included outcomes from 10 RCTs with an aggregate number of 594 POI patients, provides a quantitative
estimate of the clinical efficacy and safety of combining acupuncture and CHM to treat POI. The pooled data demonstrated that
acupuncture plus CHM had a higher total effective rate than western medicine. The combination therapy yielded better outcomes with
regards to serum LH, FSH, and E; levels, and KI score, without obvious adverse events. Subgroup analysis premised on the different
types of acupuncture, such as electroacupuncture and needle acupuncture, was further performed to detect potential sources of
heterogeneity. For some outcome measures, the heterogeneity did not decrease significantly, implying that it may originate due to
other reasons, including different dosage forms and compositions of the CHM, different diagnostic criteria, or various needling points.
However, due to the poor methodology, further studies confirming the beneficial effects and safety of the combination therapy are
required.

4.2. Significance of the study

POI is a frustrating gynecological endocrine disease, whose etiology remains unclear. Some studies have associated it with iat-
rogenic or endogenous factors. Besides limited literature on its optimal management, no existing drug that can halt its progression, a
situation that has severely affected the physical and mental health of women [31]. Appropriate HRT plays an imperative part in the
management of POI patients with strict indications and contraindications [32]. However, it introduces minor risks of diseases such as
breast cancer, cardiovascular disease, stroke, and venous thromboembolism, depending on the type of HRT, duration, and individual
health risks [33]. Therefore, many patients have resorted to complementary and alternative medicine for managing POI [34]. Among
all the options, a combination of two TCM techniques—CHM and acupuncture—has emerged as a common therapeutic approach for
POI in China as well as other Asian countries, even for young survivors of ovarian and breast cancer [20,35,36].

In the CHM, the pathogenesis and etiology of POI are often associated with blood stasis and kidney deficiency, which influence each
other [37]. Hence, treatment via CHM aims to regulate hormone levels and improve ovarian function by improving blood circulation
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and tonifying the kidney. Both clinical and animal studies have illustrated that Chinese activating blood herbs and nourishing kidney
herbs that are used to relieve POI symptoms, such as Chinese Yam, Dodder, and prepared Radix rehmanniae, exert phytoestrogen-like
effects [38,39]. They can regulate or enhance immune functions and improve ovarian blood flow, thus regulating reproduction
[40-43]. These herbs can also promote follicle growth through the phosphoinositide 3-kinase/Akt signaling pathway [44].

On the other hand, two different but widely used types of acupuncture — electroacupuncture and needle acupuncture— have been
shown to enhance ovarian blood flow, regulate the reproductive endocrine system, and improve ovarian function in women with POI
[45]; [46]. The three most frequently utilized acupoints are Guanyuan (RN4), Sanyinjiao (SP6), and Zigong (EX-CA1), while the most
employed meridians are the Ren Meridian, the Spleen Meridian of Foot-Taiyinand, and the Bladder Meridian of Foot-Taiyang. Most of
the acupoints are distributed in the lower limbs, lumbar region, abdomen, and chest. A study found that acupuncture achieves the same
therapeutic effect as estrogen in the treatment of POI, and might be acting by upregulating gene and protein expression in the
phosphoinositide 3-kinase/Akt/mammalian target of rapamycin signaling pathway [47]. Moreover, electroacupuncture pretreatment
exerted a certain protective effect on ovarian health in rats with POI by upregulating ovarian granular cells and inhibiting the
expression of Bcl-2 and Bax [48]. Although acupuncture can produce noticeable and rapid effects without causing an adverse reaction,
it is restricted by its action span and area [49].

Dating back to an ancient Chinese practice mentioned in Huangdi’s Internal Classic (Huang Di Nei Jing), the combination of
acupuncture and CHM is a comprehensive therapeutic option for preventing and treating diseases [14], [50]. “when disease forms,
acupuncture can be used to treat its outside and CHM to treat its inside” is one of the most important classical quotes in TCM.
Acupuncture and CHM act via different mechanisms. While acupuncture can relieve pain, regulate qi and blood, and treat meridian
diseases, CHM can tonify qi, nourish yin, and effectively treat Zangfu diseases [51]. By affecting signaling pathways, acupuncture and
CHM can play a regulatory role and produce a synergistic curative effect, lengthening the duration of efficacy, minimizing the side
effects, and shortening the course of treatment, especially in POI patients who respond poorly to acupuncture or CHM alone. The use of
acupuncture and herbs can treat hormonal disorders, creating a conducive environment for conceiving and maintaining pregnancy
[52]. Besides, the combined treatment option could improve ovarian function in rats with a decreased ovarian reserve. The treatments
might be preventing or delaying apoptosis of follicular granulosa cells, slowing follicular atresia, and positively regulating follicular
development in rats [53].

In summary, the acupuncture-CHM combination may innovate and optimize the treatment pattern, offering more options and
broadening the scope of treatment for POL

4.3. Limitation

While we have expansively analyzed and evaluated all the selected RCTs, this study was inevitably associated with some short-
comings. First, the selected RCTs had low quality since they employed unclear blinding methods, attrition bias, selective bias, and
allocation concealment. Secondly, despite undertaking an unbiased literature search with no language restriction, all the RCTs chosen
for this review were performed in China and published in Chinese with no relevant foreign experiments, which potentially contributes
to a bias and negatively impacts their representativeness. Thirdly, only a few RCTs employed long-term follow-up, implying that the
long-term safety of the interventions is unclear. Fourth, though the intervention and control cohorts were stringently integrated into
this meta-analysis, high or moderate heterogeneity still existed, likely due to the different ingredients of CHM and the diverse
acupuncture operations performed in the studies. Thus, the lack of high-quality RCTs inevitably impeded the robust assessment of the
efficacy of the intervention, which impacted the stability and accuracy of the evaluation test.

5. Conclusion

To summarize, the results of our meta-analysis illustrated that the use of acupuncture in conjunction with CHM is a safe and
efficacious therapeutic option for patients with POIL. Nevertheless, since the quality of the selected RCTs is relatively low, further
studies investigating follow-up and adverse events are needed to confirm these findings. Well-designed, large-sample, and multicenter
clinical studies are required in the future to investigate the efficacy of acupuncture combined with CHM for treating POI, and to derive
a scientific, objective, and reliable conclusion.
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