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Objective: This study aimed to explore the compatibility rules of acupoint selection in acupuncture treatment for infertility using data
mining techniques.

Methods: Randomized controlled trials (RCTs)on acupuncture treatment for infertility were retrieved from the China National
Knowledge Infrastructure, Wanfang Data Knowledge Service Platform, VIP Chinese Journal Service Platform, Chinese Biomedical
Literature Database, PubMed, Embase, Web of Science, and Cochrane Library up to September 22, 2024. The frequency of acupoint
use, meridian attribution, selection of specific points, and acupoint association rules in the treatment of polycystic ovary syndrome-
related infertility, diminished ovarian reserve related infertility, and unexplained infertility were analyzed using R language. Cytoscape
was employed to visualize acupoint associations and disease-acupoint co-occurrence networks.

Results: A total of 220 prescriptions for infertility were included, covering 92 acupoints with an overall frequency of 3,653 uses. The
top three frequently used acupoints were Guanyuan (CV4), Sanyinjiao (SP6), Zigong (EX-CA1). The most frequently involved
meridians were the Conception Vessel, the Spleen Meridian of Foot-Taiyin, and the Stomach Meridian of Foot-Yangming. The specific
acupoint usage frequency from high to low was Front Mu points, Five-shu points, and Yuan-primary points. Network analysis
indicated that the core acupoint group consisted of CV4, SP6, Zusanli (ST36), EX-CA1, Qihai (CV6), Baihui (GV20), Xuehai (SP10),
Shenshu (BL23), Ganshu (BL18), Guilai (ST29), Zhongji (CV3), Taichong (LR3), Taixi (KI13), Zhongwan (CV12), Tianshu (ST25).
The overall therapeutic principle focused on regulating the Flush Vessel and Conception Vessel and harmonizing qi and blood.
Conclusion: This study provides valuable insights for the clinical selection of acupoint combinations in the acupuncture treatment of
infertility, offering directions for optimizing acupoint strategies in clinical practice.
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Introduction

Infertility is defined as the inability to conceive after 12 months or more of regular, unprotected sexual intercourse, or the
inability to achieve pregnancy again after a previous pregnancy despite more than 12 months of unprotected
intercourse.'” With the rapid development of modern society, environmental factors and work-related stress have
contributed to a rising prevalence of infertility.’ In 2002, the World Health Organization (WHO) estimated that
approximately 80 million people worldwide suffered from infertility, and nearly 25% of couples of reproductive age
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experience infertility problems,® with female factors accounting for about 40% of cases.” The prevalence of infertility
varies around the world, 21-22% of Iranian women suffer from primary infertility,® 11.5-15.7% in Canada,” 12.5% in the
United Kingdom,® and a relatively high prevalence of 25% among women of reproductive age in China.” The WHO has
defined infertility as a reproductive system disorder and recognized it as a global public health issue.'®'" Causes of
infertility include ovarian dysfunction, tubal abnormalities, and endometrial disorders,'? which can result in enormous
psychological, physical, and financial burdens, leading in some cases to anxiety and depression.'?

The main causes of female infertility include ovulatory disorders, pelvic factors and some unexplained infertility.
Conventional therapy for infertility involves drug treatment (clomiphene and gonadotropin-releasing hormone analogs)
and assisted reproductive techniques (such as in vitro fertilization, hormonal stimulation, and intracytoplasmic sperm
injection).'* Conventional treatments typically involve medications, such as clomiphene and gonadotropin-releasing
hormone analogs. However, these treatments are often expensive, imposing financial burdens on patients,'> and they
carry risks such as ovarian hyperstimulation syndrome, impaired endometrial receptivity, bleeding, infection, and
diminished ovarian reserve, increasing the likelihood of adverse pregnancy outcomes.'®

Acupuncture, a complementary and alternative therapy, has been used in the treatment of infertility since ancient
times. As early as the Han dynasty, the classic Zhenjiu Jiayi Jing (Systematic Classic of Acupuncture and Moxibustion)
by Huangfu Mi recorded acupuncture prescriptions for infertility, stating: “For women without children and with lower
abdominal pain, needle Qichong point.” Modern studies indicate that approximately 29% of patients with infertility have
used complementary and alternative therapies, and 22% have specifically tried acupuncture.'” In 1999, researchers first
demonstrated that acupuncture significantly improves fertility, pregnancy rates, and live birth rates.'® Subsequently,
a substantial body of evidence has confirmed the efficacy of acupuncture in improving pregnancy outcomes, increasing
live birth rates, and reducing stress, anxiety, and depression levels in infertile patients.' ' Acupuncture and moxibustion
are widely regarded as effective adjunctive therapies for infertility. However, significant inconsistency persists in the
literature regarding their efficacy. A study involving over 800 infertile women in Australia and New Zealand reported no
significant clinical difference between active acupuncture and sham acupuncture.”” The notable variation in reported
success rates across different studies may be attributable to differences in acupoint selection, treatment duration, and the
design of sham acupuncture controls. Among these factors, acupoint compatibility is considered one of the most critical
determinants of therapeutic efficacy. Optimizing acupoint selection has therefore long been a focal point and challenge in
clinical acupuncture practice. Currently, acupoint selection is mainly guided by traditional Chinese medicine (TCM)
theory and clinical experience, but considerable differences in acupoint choice exist across studies. For example, a data
mining study on moxibustion for infertility found that Guanyuan (CV4), Shenque (CV8), and Zigong (EX-CA1) were
among the most frequently used points.> A bibliometric analysis showed that 73.5% of acupuncture studies for infertility
followed fixed-point selection protocols, yet the specific basis for selecting these combinations remains unclear.”*
Although numerous acupoints are employed in infertility treatment, few studies have systematically explored which
combinations are most commonly used or most effective, limiting the standardization and broad application of
acupuncture for infertility. To address this gap, the present study systematically screened RCTs on acupuncture treatment
for infertility from eight Chinese and international databases to analyze patterns of acupoint usage and compatibility, with
the aim of providing evidence-based guidance for clinical practice.

Materials and Methods

Literature Search

The search databases were China National Knowledge Infrastructure, Wan fang Data, Chinese Scientific Journal
Database, China Biology Medicine, PubMed, Embase, Web of Science, and Cochrane Library. The search covered all
records up to September 22, 2024. The search was conducted using a combination of subject terms and free words. The
keywords included acupuncture, moxibustion, electroacupuncture, warm-needle moxibustion, scalp acupuncture, fire
needle, infertility, ovulatory dysfunction infertility, tubal infertility, polycystic ovary syndrome infertility, hyperprolacti-
nemia infertility, luteal phase defect infertility, premature ovarian insufficiency infertility, premature ovarian failure
infertility, diminished ovarian reserve infertility, poor ovarian response infertility, anovulatory abnormal uterine bleeding
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infertility, luteinized unruptured follicle syndrome infertility, and endometriosis infertility. The language was limited to
articles published in Chinese or English. The detailed search strategy is provided in Appendix 1.

Inclusion Criteria

(1) Study type: Clinical randomized controlled trials (RCTs) explicitly for acupuncture or electroacupuncture in the
treatment of infertility; (2) Study population: Patients diagnosed with infertility, regardless of age or disease duration;
(3) Intervention in the experimental group: Acupuncture or electroacupuncture alone, or in combination with other
therapies such as Chinese herbal medicine, auricular point pressing, moxibustion, Western medications, or embryo
transplantation techniques; (4) Clear documentation of the acupuncture prescription and acupoint combinations;
(5) Outcome indicators demonstrating the efficacy of acupuncture or electroacupuncture alone or in combination,
including but not limited to conception rate, pregnancy rate, and live birth rate.

Exclusion Criteria
1. Only the earliest published article was retained in cases of duplicate publications;
2. Studies utilizing personal experience points, Dong’s extraordinary points, or other points not belonging to the
fourteen meridians or extraordinary points were excluded;
3. Studies in which both groups (or more than two groups) received acupuncture or electroacupuncture interventions.

Literature Screening

Firstly, the retrieved literature was imported into Endnote to merge the data, and after merging and de-emphasizing the
included literature to read the title and abstract content for initial screening, remove the type of study, the research object
does not meet the literature, and then by reading the full text content for fine screening, and finally imported into Excel
2019 software to organize the details, including the author, title, periodicals, name of the disease, interventions, acupoints
prescription, outcome indicators, and clinical efficacy. The above screening process was carried out by two researchers
individually, and when there was inconsistency, a third researcher made the decision to screen and merge the two
datasets.

Data Entry and Standardization

According to the World Health Organization’s Standard “Acupuncture Point Location in the Western Pacific Region”,*®
the ‘Chinese National Standards for Acupoint Nomenclature and Location (GB/T 12346-2021),%° the “Nomenclature and
location of extra points in common use” (GB/T 40997-2021),>” and the International Classification of Diseases 11th
Revision,”® two researchers standardized the disease and acupoint names in the Excel data. Any discrepancies were
resolved by a third researcher.

Quality Assessment

In order to ensure the reliability and accuracy of the study results, the literature quality was scored using a modified
version of the Jadad scoring scale,” which mainly contains four entries, namely, random sequence generation,
randomization concealment, blinding, and withdrawal and exit, with 0-3 being classified as a low-quality clinical trial,
and 4-7 being classified as a high-quality clinical trial. Furthermore, based on the Peking University Core Journal
Catalogue (2023 Edition), the Chinese Science and Technology Core Journal Catalogue (2024 Edition, Social Sciences
Volume), the Directory of Journals Selected for the Chinese Science and Technology Journal Excellence Action Plan, and
the Chinese Science Citation Database Source Journal List (2023-2024), the included studies were assigned values
according to the type of journal in which they were published. General journals were assigned 1 point, core science and
technology journals were assigned 2 points, journals listed in the Chinese Science Citation Database (CSCD) and
Chinese core journals were assigned 3 points, and SCI journals were assigned 4 points. The acupoint prescriptions were
then weighted according to the journal-type scores.
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Statistical Analysis

First, R language was used to analyze the frequency of acupoint use, meridian distribution, and use of specific acupoints.
Then, the Apriori algorithm in IBM SPSS Modeler 18.0 was employed to identify acupoint association rules, with
minimum support set at 20% and minimum confidence at 90%. Effective association rules extracted from the data were
visualized using Cytoscape 3.9.0 to illustrate the relationships between acupoints and their roles in infertility treatment.

Results

Literature Search results

A total of 4,395 relevant articles were identified through the initial search. After deduplication, 2,723 articles remained.
Following title and abstract screening, 1,063 articles were selected for full-text review. After excluding studies with
ineligible study types or interventions, 596 articles were retained. Articles with a Jadad score above 3 were further
selected, resulting in 283 high-quality articles. The detailed screening process is illustrated in Figure 1.The included types
of infertility encompassed 13 categories: polycystic ovary syndrome (PCOS) related infertility, diminished ovarian
reserve (DOR) related infertility, Iuteinized unruptured follicle syndrome (LUFS) related infertility, tubal obstruction
(TO) related infertility, thin endometrium (TE) related infertility, unexplained infertility (UI), chronic adnexitis (CA)

Total records identified (N=4395)
CNKI (n=828),WangFang (n=657),VIP (n=633),
CBM (n=888),PubMed (n=177),Cochrane (n=203),
Embase (n=637),WOS (n=372)

A

‘ duplicates removed (n=1672)

Records screened (n=2723)

Excluded (n=1660)

l.review,meta analysis,conference papers,literature research,medical
record,theoretical discussion (n=1568)

2.animal experiment (n=92)

A

Full-text articles assessed for eligibility (n=1063)

Excluded (n=467)

l.without pregnancy rate (n=172)
2.non-acupuncture or acupoint prescription (n=120)
3.protocol or letter or case report (n=78)
4.duplicates (n=35) S5.without efficiency (n=27)
6.without full text (n=32) 7.unrelated diseases (n=2)
8.withdraw (n=1)

Studies included in text mining (n=596)

< | Jadad score less than 3 (n=313)

High quality clinical researches (n=283)

Figure | Flow chart for literature screening of randomized controlled trials of acupuncture for various types of infertility.
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Figure 2 Number and distribution of randomized controlled trials of acupuncture in the treatment of various types of infertility.

Abbreviations: zPCOS, polycystic ovary syndrome related infertility; DOR, diminished ovarian reserve related infertility; LUFS, luteinized unruptured follicle syndrome
infertility; TO, tubal obstruction related infertility; TE, thin endometrium related infertility; Ul, unexplained infertility; CA, chronic adnexitis related infertility; PFD, poor
follicular development related infertility; IM, immune related infertility; LPD, luteal phase defect related infertility; EMs, endometriosis related infertility; IH, idiopathic
hyperprolactinemia related infertility.

related infertility, poor follicular development (PFD), immune (IM) related infertility, luteal phase defect (LPD) related
infertility, endometriosis (EMs) related infertility, and idiopathic hyperprolactinemia (IH) related infertility (Figure 2).
Among these, the top three most frequently included types were PCOS infertility, DOR infertility, and UI, accounting for
a total of 220 articles (72.85%). Therefore, the acupuncture prescriptions extracted from these three categories were used
for subsequent analysis.

Analysis of Acupoint Usage Patterns in Acupuncture for Infertility

Frequency Analysis of the Use of Acupuncture Points

The acupoint prescriptions were extracted from the three aforementioned infertility-related studies, and weighted
according to the tier of the journals in which they were published. Ultimately, a total of 220 prescriptions involving
92 acupoints were included. The cumulative frequency of acupoint usage was 3,653 times. Among these, the top 10 most
frequently used acupoints for acupuncture treatment of infertility were Guanyuan (CV4), Sanyinjiao (SP6), Zigong (EX-
CAl), Zusanli (ST36), Qihai (CV6), Zhongji (CV3), Taichong (LR3), Shenshu (BL23), Taixi (KI3), and Baihui (GV20),
with a combined usage frequency of 2,182 times (Table 1).

Analysis of Meridian Affiliation of Acupoints

Through the analysis of meridian affiliation of the acupoints in the 220 prescriptions, it was found that the acupoints used
in acupuncture treatment for infertility are widely distributed across the twelve regular meridians, the conception vessel
and governor vessel, and extraordinary points. The meridians with the highest frequency of acupoint affiliation are the
conception vessel (8 acupoints, with a usage frequency of 23.71%), the spleen meridian of foot-taiyin (8 acupoints, with
a usage frequency of 15.16%), and the stomach meridian of foot-yangming (13 acupoints, with a usage frequency of
14.54%) (Table 2). Acupuncture treatment for infertility commonly involves the selection of acupoints from the
conception vessel, the spleen meridian of foot-taiyin, and the stomach meridian of foot-yangming.
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Table | Frequent Use of Acupuncture Points for the Treatment of

Infertility
No. | Acupoint | Frequency Meridian Distribution
| Cv4 367 Conception Vessel
2 SPé6 344 Spleen meridian of foot-taiyin
3 EX-CAI 275 Extraordinary points
4 ST36 256 Stomach meridian of foot-yangming
5 CVé 187 Conception Vessel
6 Cv3 182 Conception Vessel
7 LR3 156 Liver meridian of foot-jueyin
8 BL23 155 Bladder meridian of foot-taiyang
9 KI3 139 Kidney meridian of foot-shaoyin
10 GV20 121 Governor Vessel

Table 2 Frequent Use of Meridian Application for the Treatment of Infertility

Meridian Frequency | Proportion Acupoint

Conception Vessel 866 23.71% CV4(367), CV6(187), CV3(182), CVI2(102), CVIO(15), CV7(6), CV9(4), CV5(3)

Spleen meridian of foot-taiyin 550 15.06% SP6(344), SP10(104), SP9(31), SP15(23), SP4(29), SP8(17), SP5(1), SP3(1)

Stomach meridian of foot-yangming 531 14.54% ST36(256), ST29(90), ST25(87), ST40(55), ST28(19), ST24(6), ST26(6), ST27(2), ST34(2),

ST30(2), ST37(2), ST8(2), ST33(2)

Bladder meridian of foot-taiyang 501 13.71% BL23(155), BL32(91), BL18(61), BL20(48), BL17(34), BL40(21), BL15(19), BL33(16), BL30

(3), BL28(9), BL31(8), BL34(8), BL22(6), BL25(3), BL24(2), BL21(5), BL54(7), BL57(4),
BL26(1)
Extraordinary points 291 7.97% EX-CAI(275), EX-B8(9), EX-B2(5), EX-HNI(2)
Governor Vessel 288 7.88% GV20(121), GV4(41), GV24(29), GV3(24), GV24+(27), GV2(15), GVI4(9), GVI7(11),

GVI19(6), GV18(4), GV26(1)

Kidney meridian of foot-shaoyin 239 6.54% KI3(139), KI12(44), KII13(12), KI6(14), KI7(12), KIT16(5), KII(7), KI2(2)
Liver meridian of foot-jueyin 175 4.79% LR3(156), LR5(9), LR11(4), LR12(2), LR14(2), LR13(2)

Large intestine meridian of hand-yangming 71 1.94% L14(68), LI11(3)

Gallbladder meridian of foot-shaoyang 60 1.64% GBI13(17), GB26(19), GB34(I 1), GB39(8), GB27(3), GB41(2)
Pericardium meridian of hand-jueyin 50 1.37% PCé(48), PC8(2)

Heart meridian of hand-shaoyin 15 0.41% HT7(15)

Triple energizer meridian of hand-shaoyang 8 0.22% TE5(4), TE3(4)

Lung meridian of hand-taiyin 4 0.11% LU7(4)

Small intestine meridian of hand-taiyang 4 0.11% SI5(4)

Notes: The total frequency of 3,653 uses of the acupoints, Proportion = (frequency of use of meridian + total frequency use of the acupoints) x 100%.

Specific Point Analysis

The utilization of specific acupoints in the 220 prescriptions was summarized. In the acupuncture treatment of infertility,
specific acupoints such as the Eight confluent points, Five Shu Points, Yuan-primary points, and Back Shu points were
employed, with a total frequency of 2,805 times. Among these, acupoints like Zusanli (ST36), Neiguan (PC6), and
Zhongwan (CV12) belong to multiple categories of specific acupoints. After excluding duplicate acupoints, a total of 44
distinct acupoints remained, with a frequency of 2,004 times. The usage frequency of Front Mu points was 26.56%,
involving 7 acupoints such as CV4, CV3, and CV12; the usage frequency of Five Shu points was 23.78%, involving 17
acupoints such as ST36, LR3, and KI3; the usage frequency of Source Points was 13.51%, involving 5 acupoints such as
LR3, KI3, and Hegu (LI4) (Table 3). In order to further analyze the attribution of high-frequency specific points, three
types of high-frequency specific points for clinical treatment of infertility (Front-Mu points, Five Shu points, and Yuan-

primary points) were selected for analysis (Figure 3).
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Table 3 Frequent Use of Special Acupoints Application for the Treatment of Infertility

Special Acupoints Frequency | Proportion Acupoints

Front Mu points 745 26.56% CV4(367), CV3(182), CVI2(102), ST25(87), CV5(3), LR14(2), LR13(2)

Five Shu points 667 23.78% ST36(256), LR3(156), KI3(139), SP9(31), BL40(21), HT7(I5), KI7(12), GB34(I 1), KII(7),
SI5(4), TE3(4), LI11(3), GB41(2), KI2(2), PC8(2), SP3(1), SP5(I)

Yuan-primary points 379 13.51% LR3(156), KI3(139), LI4(68), HT7(15), SP3(I)

Back Shu points 306 10.91% BL23(155), BL18(61), BL20(48), BL15(19), BL28(9), BL22(6), BL21(5), BL25(3)

Lower-he (sea) points 290 10.34% ST36(256), BL40(21), GB34(11), ST37(2)

Eight influential points 149 5.31% CVI12(102), BL17(34), GB34(l1), LR13(2)

Luo-connecting points 149 5.31% PC6(48), SP4(29), ST40(55), LR5(9), TE5(4), LU7(4)

Eight confluent points 101 3.60% PC6(48), SP4(29), Kl6(14), TE5(4), LU7(4), GB41(2)

Xi (Cleft) points 19 0.68% SP8(17), ST34(2)

Notes: The total frequency of 2,805 uses of the special acupoints, Proportion = (frequency of use + total frequency use of the special acupoints) % 100%.

Analysis of Association Rules Between Acupoints and Infertility

Acupoint association rules refer to the analysis of the compatibility relationships between acupoints through data mining
methods, in order to reveal the usage patterns and combination methods of acupoints in the treatment of specific diseases.
Support, confidence, and lift are three important indicators in association rule analysis, which can be used to measure the
validity and significance of the rules. Support is used to measure the frequency of occurrence of acupoints in association
rules. Confidence reflects the probability of two points appearing at the same time. Lift indicates the correlation between

LR3

LR13

LR14

[ Triple energizer meridian | PC8

( Gallbladder meridian || Pericardium meridian |

_Stomach meridian ][ Small intestine meridian |

SI5

| Large intestine meridian |

TE3
GB41
GB34
ST36
ST25
LI11
L4
Kl12

K17

Kidney meridian Bladder meridian
Spleen meridian HT7

BL40

SP3

KI3
- <po SP5

Figure 3 Relationship between high-frequency specific acupoints and meridians in randomized controlled trials of acupuncture treatment for infertility.
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two points in an association rule, with Lift>1 and higher indicating higher positive correlation, Lift<l and lower
indicating higher negative correlation, and Lift=1 indicating no correlation.

(1) In the analysis of acupoint-acupoint association patterns, the Apriori algorithm was employed to generate
permutations and combinations of the included acupoint prescriptions. The minimum support was set at 20%, the
minimum confidence was set at 90%, and lift is greater than 1, with each rule comprising at least two acupoints.°
This approach identified high-confidence acupoint combinations, resulting in a total of 24 association rules
(Table 4). A visual analysis of the acupoint association patterns was also conducted (Figure 4). The results indicated
that the combination of SP6 and CV4 exhibited the highest confidence level. When SP6 was selected, there was
a 92.09% likelihood of also selecting CV4. The co-occurrence frequency of these two acupoints was 80.45%, with
a Lift value of 1.05, which is greater than 1. This indicates that the combination of SP6 and CV4 constitutes a strong
and effective association rule. Additionally, other notable association rules were identified, such as the combinations
of EX-CA1 and CV4, ST36 and SP6, and ST36 and CV4, all of which demonstrated high support, confidence, and
Lift values.

(2) Analysis of association rules between diseases and acupoints

Acupoints with frequencies above the mean were selected to construct co-occurrence networks for the three most
common infertility types: PCOS-related infertility, DOR-related infertility, and UI (Figure 5). The results indicated that
CV4, SP6, ST36, and EX-CA1 are highly associated with all three types of infertility and have higher weights. CV6,
GV20, Xuehai (SP10), BL23, Ganshu (BL18), Guilai (ST29), CV3, LR3, KI3, CV12, and Tianshu (ST25) are also used
in the treatment of all three types of infertility but with relatively lower weights. In UI related infertility treatment, LI4,

Table 4 Association Rules of Acupoints for Infertility Treatment

Ex-item Post-items | Support | Confidence | Lift
SPé Cv4 80.45 92.09 1.05
EX-CAI Cv4 63.18 928l 1.06
ST36 SPé6 61.36 9333 I.16
ST36 Cv4 61.36 9333 1.06
EX-CAl and CV4 SP6 58.64 90.70 1.13
ST36 and SP6 Cv4 57.27 93.65 1.07
ST36 and CV4 SPé 57.27 93.65 I.16
EX-CAI and SP6 Cv4 56.36 94.35 1.08
CVé Cv4 45.00 95.96 1.09
Cv3 SPé6 4455 90.82 1.13
Cv3 Cv4 44.55 90.82 1.04
EX-CAI and ST36 SPé6 4273 95.74 1.19
EX-CAI and ST36 Cv4 4273 96.81 1.10
BL23 Cv4 37.27 92.68 1.06
LR3 SPé6 35.00 9351 I.16
CV6 and SPé Cv4 35.00 94.81 1.08
LR3 and SPé6 Cv4 32.73 90.28 1.03
LR3 and CV4 SPé6 31.36 94.20 1.17
K13 SPé6 3091 97.06 1.21
K13 Cv4 3091 94.12 1.07
BL23 and SPé Cv4 3091 98.53 1.12
K13 and SPé6 Cv4 30.00 93.94 1.07
CV3 and EX-CAI SPé6 30.00 95.45 1.19
CV3 and EX-CAI Cv4 30.00 92.42 1.05

Notes: Ex-item is defined as A, and Post-item is defined as B. Support=P(A&B): the
frequency with itemset A and itemset B appear in acupuncture prescriptions at the
same time. Confidence=P(A&B)/P(A): itemset A appears in the presence of itemset
B. Lift: Life=(P(A&B)/P(A))/P(B). A and B occurred simultaneously, this acupuncture
prescription is valuable when the value of lift is greater than |.
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Figure 4 Acupuncture for infertility randomized controlled trial literature point association network. The larger the area of acupoint nodes, the higher the usage frequency;
the thicker the lines representing network interaction relationships, the stronger the correlation between acupoints.

PC6

BL20

ST40

Li4

GVv4

PCOS related infertility DOR related infertility KI12

Figure 5 Co-occurrence network of acupuncture points for common infertility treatment. The larger the area of acupoint nodes, the higher the usage frequency; the
thicker the lines representing network interaction relationships, the stronger the correlation between acupoints.

PC6, Ciliao (BL32), Pishu (BL20), and Fenglong (ST40) are frequently combined. In PCOS-related infertility, BL20,
ST40, and GV4 are often used as supplementary acupoints. In Ol-related infertility treatment, LI4, Dahe (KI12), and
BL32 are commonly combined. In acupuncture treatment for different types of infertility, a core acupoint cluster is
formed, including CV4, SP6, ST36, EX-CA1, CV6, GV20, SP10, BL23, BL18, ST29, CV3, LR3, KI3, CV12, and ST25.
Subsequently, other specific acupoints are selected and combined based on the different pathophysiological mechanisms
and meridian involvement of the diseases.
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Discussion
This study included 596 infertility-related articles, among which the top three most commonly studied infertility types
were PCOS-related infertility, DOR-related infertility, and Ul, totaling 220 articles. The results showed that the most
frequently used acupoints in acupuncture treatment for infertility were CV4, SP6, and EX-CA1, with the most frequently
involved meridians being the Conception Vessel, followed by the Spleen Meridian of Foot-Taiyin and the Stomach
Meridian of Foot-Yangming. Among specific acupoints, Front-Mu points have the highest usage frequency, followed by
Five Shu points, Yuan-primary points, and Back Shu points. The combination of SP6 and CV4 is the most commonly
used acupoint pairing in the treatment of infertility. In the core acupoint network, CV4, SP6, ST36, EX-CA1, CV6,
GV20, SP10, BL23, BL18, ST29, CV3, LR3, KI3, CV12, and ST25 formed the central cluster for treating infertility.
Female infertility is a complex and refractory reproductive disorder with multiple pathogenic factors and mechanisms.
Modern studies suggest that acupuncture stimulation at acupoints can regulate the neuro-endocrine-immune network,
immune cells, and inflammatory mediators, exerting bidirectional regulatory effects.’’ Acupuncture holds positive
clinical significance and has been widely applied in infertility management.*> Research has shown that acupuncture
may improve infertility outcomes through various mechanisms, including regulating the uterine microenvironment,

improving endometrial receptivity, enhancing ovarian function, relieving tubal blockage, and promoting ovulation,**

and clinical studies have confirmed its efficacy and safety.***’

PCOS is one of the most common endocrine disorders among women of reproductive age, affecting 5-10% of
females aged 12 to 45 years and representing a leading cause of female infertility.*®*? Elevated luteinizing hormone
(LH)/follicle-stimulating hormone (FSH) ratios in PCOS disrupt follicular recruitment, selection, dominance, and
ovulation, leading to infertility. Acupuncture offers multi-target, multi-level comprehensive regulation, improving
ovarian function, modulating the hypothalamic-pituitary-ovarian axis, correcting endocrine imbalances, enhancing
endometrial receptivity, and promoting follicular rupture and ovulation.*” DOR is due to the decrease in the number
and/or quality of oocytes, resulting in the lack of ovarian function and the decline in fertility. It is a significant cause of
infertility. Despite substantial global efforts to control this condition, no definitive treatment has been established.
However, studies have demonstrated that acupuncture or electroacupuncture can enhance ovarian blood flow, regulate
the reproductive endocrine system, and improve ovarian function in women with DOR.*' Acupuncture has also been
shown to achieve therapeutic effects comparable to those of estrogen in the treatment of DOR.** In the evidence-based
guidelines for UI issued by the European Society of Human Reproduction and Embryology (ESHRE) in 2023,
unexplained infertility refers to couples whose partners are <40 years old, have regular sexual life, and the female has
obviously normal ovarian function, fallopian tubes, uterus, cervix and pelvis, and the male has normal testicular function,
genitourinary anatomy and ejaculation,”® ovulation induction combined with artificial insemination is the first-line
treatment for UL** Studies have demonstrated that acupuncture can improve pregnancy success by increasing uterine
blood flow, improving endometrial receptivity and reducing stress levels, and can significantly improve pregnancy rates
in women with UL*

The study found that CV4, SP6, and EX-CA1 were the most frequently used acupoints. The most frequently involved
meridian is the conception vessel, followed by the spleen meridian of foot-taiyin and the stomach meridian of foot-
yangming. CV4 is located on the conception vessel. As one of the eight extra meridians, the conception vessel originates
in the uterus and is primarily responsible for regulating the functions of the uterus, hence its traditional designation as the
“Sea of Yin Meridians” and its significant role in gynecological functions such as menstruation, pregnancy, and
childbirth.*® In traditional Chinese medicine, spleen and stomach deficiency is often considered an important etiological
factor in infertility.*’ Deficiency of the spleen and stomach can lead to blood deficiency in the thoroughfare and
conception vessel meridians, resulting in malnourishment of the uterine vessels and an inability to retain sperm for
conception.”® SP6 belongs to the foot-taiyin spleen meridian, and the foot-taiyin spleen meridian and foot-yangming
stomach meridian are dependent on each other in terms of surface and interior, elevation and conjunction, and the two
directly affect the functions of the spleen and the stomach,’’ therefore, acupuncture points of the foot-taiyin spleen
meridian and foot-yangming stomach meridian can provide a material basis for the onset of menstruation and the

cultivation of fetus gestation.”> EX-CALl is an extraordinary point outside the regular meridians, shares similar nerve
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segment distributions with the uterus and ovaries, modulating the hypothalamic-pituitary-gonadal axis to improve
pregnancy rates.>

Specific points, particularly Front-Mu points, Five Shu points, Yuan-primary points, and Back Shu points, are
widely applied. Front-Mu points are acupoints where the gi (ie, vital energy) of the zang-fu organs (heart, liver, spleen,
lung, and kidney) is infused into the chest and abdomen, and they play a role in harmonizing the zang-fu organs and
regulating gi and blood For example, CV4, the Front-Mu point of the small intestine, can harmonize the thoroughfare
and conception vessel and warm the uterus in the treatment of infertility,”* CV3 the Front-Mu point of the bladder, has
the effects of nourishing essence, strengthening the foundation, warming the uterus, and regulating menstruation.
Modern studies have shown that the CV4 and CV3 are anatomically located in the same or adjacent segment of the
spinal cord as the uterus. Acupoint stimulation can inhibit the release of prostaglandin, relieve uterine smooth muscle
spasm, and improve ovarian function.’®> The application of specific acupoints such as Five Shu points, Yuan-primary
points, and Back Shu points reflects the TCM principle of syndrome differentiation and treatment based on zang-fu
organ theory. Infertility is often caused by factors such as kidney deficiency, liver depression, and phlegm-dampness,
which lead to disharmony of the thoroughfare and conception vessel meridians, with the pathological locations
frequently involving the liver, spleen, and kidney.”® Among the Five Shu points, except for the He(sea) point of the
triple energizer meridian, the others are located below the elbows and knees, distributed in the root and fundamental
parts of the body, and are used to treat related diseases of the trunk and zang-fu organs. For example, acupuncture at
ST36 has the effects of strengthening the spleen and stomach and promoting the production of ¢i and blood.’”*® Yuan-
primary points as the locations where the original gi of the zang-fu organs is infused, passes through, and resides, play
a role in regulating the functions of the zang-fu organs. For example, LR3 and KI3 can soothe the liver, tonify the
kidney, activate blood circulation, and regulate menstruation.’® Back-Shu points, located on the bladder meridian of
foot-taiyang, are connected to the ¢i and blood of the five zang organs (heart, liver, spleen, lung, and kidney), six fu
organs (gallbladder, stomach, large intestine, small intestine, urinary bladder, triple burner), and the twelve regular
meridians. Acupuncture at BL23 can tonify the kidney and nourish essence, thereby promoting conception. In addition,
in the clinical treatment of infertility, specific acupoint combinations are followed. For example, the combination of
LR3 and Ligou (LRS) represents the pairing of a source point and a connecting point, with one being exterior and the
other interior, which can effectively soothe the liver, relieve depression, and harmonize gi and blood. The combination
of Pangguangshu (BL28), BL18, and BL20 with CV4 and CV3 forms a Shu-Mu point pairing, which can effectively
harmonize the zang-fu organs, unblock the meridians, warm yang, and eliminate phlegm. This helps to ensure the
normal circulation of g7 and blood and the replenishment of the thoroughfare and conception vessel blood sea, thereby
achieving the therapeutic effect of treating infertility.®’

The combination of SP6 and CV4 is currently the most frequently used acupoint pairing in the treatment of infertility.
SP6 is located on the spleen meridian of foot-taiyin and serves as the intersection point of the spleen meridian of foot-
taiyin, kidney, meridian of foot-shaoyin, and liver meridian of foot-jueyin. It has the functions of nourishing gi and blood
and balancing yin and yang. CV4 is located on the conception vessel and is the Front-Mu point of the small intestine, as
well as the intersection point of the kidney meridian of foot-shaoyin, spleen meridian of foot-taiyin, liver meridian of
foot-jueyin, and the conception vessel. It has the effects of warming and promoting the circulation of ¢gi and blood, and
tonifying the kidney and consolidating essence. When combined, these two acupoints can regulate the thoroughfare and
conception vessel, promote the transformation of kidney yin and yang, and fundamentally restore the normal physiolo-
gical functions of the “kidney-tiangui-thoroughfare and conception vessel-uterus” reproductive axis.®’ Acupuncture at
the SP6 and CV4 combination can exert therapeutic effects on infertility through multiple targets and pathways.
Acupuncture at this combination can significantly reduce the pulsatility index (PI) and resistance index (RI) in patients
with DOR, thereby improving ovarian function.®” It can also lower serum LH levels and the LH/FSH ratio, and improve
reproductive hormone levels and ovarian development in a PCOS rat model.®* Additionally, it can promote ovulation and
menstruation in PCOS patients, reduce serum androgen levels, and Improve its clinical pregnancy rate and live birth
rate.** In clinical practice, the SP6 and CV4 combination is often supplemented with other acupoints such as EX-CAL,
ST36, CV6, and LR3.
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The core acupoint association network related to infertility reveals that the acupoints “CV4, SP6, ST36, EX-CAL,
CVe6, GV20, SP10, BL23, BL18, ST29, CV3, LR3, KI3, CV12, and ST25” constitute the core acupoint cluster for
acupuncture treatment of infertility. Modern research suggests that infertility is caused by the disharmony of the
thoroughfare and conception vessel, and treatment should focus on the conception and governor vessels.®> This core
acupoint cluster reflects the TCM therapeutic principles of regulating the thoroughfare and conception vessel, consolidat-
ing kidney essence, and supporting fetal development. Furthermore, from the perspective of TCM, acupoint selection
should be based on syndrome differentiation. The occurrence of infertility is mainly closely related to the liver, spleen
and kidney. Different infertility syndromes have the same high-correlation acupoint correspondence — different diseases
are treated in the same way. For example, PCOS-related infertility often presents with symptoms such as menstrual
irregularities, acne, obesity, and is frequently accompanied by anxiety and depression. Treatment should emphasize
activating blood circulation to regulate menstruation and strengthening the spleen to resolve dampness.*®®” Additional
acupoints such as BL20, ST40, and Mingmen (GV4) are often used to enhance the effects of strengthening the spleen,
tonifying the kidney, and resolving dampness. DOR-related infertility is characterized by functional changes in the
ovaries.®® The syndrome types are often complex, involving both deficiency and excess. Treatment should focus on
balancing tonification and purgation, and acupoints such as LI4, BL32, and KI12 be used to nourish essence and blood
and promote the circulation of gi and blood.®® Assisted reproduction pays more attention to tonifying the kidneys and
transporting the spleen, regulating gi and activating blood, and is often paired with acupoints such as PC6, LI4, BL32,
BL20, and ST40,”%"" in order to detoxify the liver and tranquilize the heart, and to better promote conception.’” In
summary, acupuncture treatment for different types of infertility commonly adheres to the primary therapeutic principles
of regulating the thoroughfare and conception vessel and promoting the free flow of gi and blood, supplemented by
acupoints corresponding to the affected zang-fu organs and meridians to enhance therapeutic efficacy.

This study employed data mining across eight major databases, applying rigorous quality control using the Jadad
scale and weighting prescriptions by journal rank, enhancing the reliability and clinical relevance of the results compared
to previous data mining studies.”>’> However, limitations remain. Most included studies were from China, reflecting
predominantly Asian patient samples, and many studies on acupuncture combined with ART lacked detailed etiological
classification, limiting fine-grained analysis. Additionally, current clinical trials on acupuncture for infertility lack

standardization and consistency.

Conclusion

This study identified CV4, SP6, EX-CA1, ST36, CV6, CV3, LR3, BL23, KI3, and GV20 as the most commonly used
acupoints in acupuncture treatment for infertility. The Conception Vessel, Spleen meridian of foot-taiyin, and Stomach
meridian of foot-yangming were the more frequently selected meridians compared to the others. Among specific points,
Front-Mu points, Five Shu points, and Yuan-primary points were most commonly used, with SP6-CV4 identified as the
most prevalent acupoint combination. These findings provide strong evidence-based support for optimizing acupoint
selection in acupuncture for infertility, offering particular guidance for junior practitioners and laying the groundwork for
exploring differential efficacy of acupoint combinations. While theoretically valuable, these discoveries require more in-
depth validation through prospective clinical research to ultimately translate into more precise and effective clinical

treatment solutions.
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