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ABSTRACT": Premature ovarian insufficiency (POI) is a condition characterized by
impaired ovarian function before the age of 40 years. Oral traditional herbal medicine is
used either alone or in combination with hormone replacement therapy (HRT); however,
its efficacy and safety remain unclear. This study evaluated traditional herbal medicine
versus HRT, and traditional herbal medicine plus HRT versus HRT. Five databases were
searched up to 27 July 2026. Randomized controlled trials (RCT's) were analyzed using a
random-effects model and stratified by treatment duration of <3 months and >3 months.
Risk of bias and certainty of evidence were assessed using the Cochrane Risk of Bias 2
(RoB 2) tool and the Grading of Recommendations, Assessment, Development and
Evaluation (GRADE) approach, respectively. A total of 28 RCTs were included.
Traditional herbal medicine alone yielded inconsistent results, whereas traditional herbal
medicine combined with HRT showed more pronounced improvements in several
biological markers. In the <3-month subgroup, the combination of traditional herbal
medicine and HRT significantly reduced follicle-stimulating hormone (FSH) levels (SMD
= —1.61; 95% CI: —1.96 to —1.26) and increased estradiol (E2) levels (SMD = 1.07; 95%
CI: 0.71-1.43), anti-Millerian hormone (AMH) levels (SMD = 1.35; 95% CI: 0.59-2.11),
and antral follicle count (AFC) (MD = 1.17; 95% CI: 0.78—1.56). The clinical effective rate
was also higher with traditional herbal medicine plus HRT. No clear differences in adverse
events were observed between treatment groups. However, many analyses showed
substantial heterogeneity, and the certainty of the evidence was predominantly low or very
low. Traditional herbal medicine, particularly when combined with HRT, may improve
certain biological markers in patients with POI; nevertheless, further high-quality RCT's

with long-term reproductive outcomes are warranted.

Premature ovarian insufficiency, also known as premature ovarian failure, is a clinical syndrome characterized by impaired

ovarian function in women before the age of 40 years(l). The condition typically presents with menstrual disturbances

accompanied by elevated gonadotropin levels and reduced estrogen levels. A meta-analysis published in 2023 reported that the
global prevalence of POI among women is as high as 3.5%(2). Notably, the prevalence of POI was significantly higher in
developing countries than in developed countries (5.3% vs. 3.1%, respectively), with the highest prevalence reported in North

America, reaching 11.3% (2). In recent years, the prevalence POI among women younger than 35 years has reached as high as
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4%, with an increasing trend over time and a growing proportion of cases occurring at younger ages (3). POI not only has a
profound impact on reproductive health but also adversely affects women’s physical and psychological well-being. Affected
women may experience amenorrhea, infertility, osteoporosis, cardiovascular disease, and other complications, thereby
significantly impairing their quality of life.

Current treatment of POI mainly includes hormone therapy, assisted reproductive technologies, and lifestyle modifications. (4).
These approaches may improve ovarian function to some extent; however, their effectiveness in restoring reproductive function
remains limited (5). In addition, serious adverse events may occur duting treatment, including an increased risk of endometrial
cancer, breast cancer, and stroke ...(1). Therefore, there is an urgent need to identify safe and effective adjunctive treatments

with fewer adverse effects.

According to traditional Chinese medicine (TCM), premature ovarian insufficiency does not have an exact corresponding
disease entity. Based on its clinical manifestations, however, it may be classified under TCM syndromes such as amenorrhea,
blood dryness, scanty menstruation, and infertility(6). The pathogenesis is primarily attributed to kidney deficiency and
premature depletion of Tiangui. Prolonged stagnation of liver qi may further impair the heart and spleen, thereby reducing the
generation and transformation of qi and blood and ultimately resulting in amenorrhea. The main treatment principles include
nourishing kidney essence, soothing the liver and relieving qi stagnation, and tonifying the heart and spleen. Traditional Chinese
herbal medicine is prescribed according to different therapeutic principles, primarily targeting the underlying pathophysiological
patterns of kidney deficiency, liver qi stagnation, and concurrent heart-spleen deficiency. Numerous clinical studies have
evaluated the effects of traditional Chinese herbal medicine on menstrual recovery, hormone levels, and ovarian function in
patients with premature ovarian insufficiency. Although several systematic reviews and meta-analyses have assessed traditional
Chinese herbal medicine for the treatment of POI, the scope of previous studies remains fragmented. Wu et al. (2026)(7)
focused on oral traditional Chinese herbal medicine alone compared with HRT and did not evaluate the adjunctive role of
traditional Chinese herbal medicine when combined with HRT. Regarding combination therapy, Zhong et al. (2022)(8)
onducted a Bayesian network meta-analysis of proprietary Chinese medicines combined with HRT; however, the analysis was
limited to 12 proprietary Chinese medicine preparations, and the literature search was conducted only up to July 2022. More
recently, Lin et al. (2025)(9) evaluated Kuntai capsules combined with HRT; however, the review focused on a single proprietary
Chinese medicine preparation, and the literature search included studies published only up to October 2020. Therefore, previous
reviews have not comprehensively evaluated the two commonly used strategies—oral traditional Chinese herbal medicine alone
and traditional Chinese herbal medicine combined with HRT—within the same analytical framework, nor have they covered
the full range of oral herbal formulations used in clinical practice. The present study was conducted to separately synthesize
evidence comparing TCM with HRT and TCM plus HRT with HRT, while incorporating more recent RCTs. Analyses were
further stratified by treatment duration (<3 months and >3 months) to assess the consistency of treatment effects over time.
In addition to endocrine and ovarian reserve markers, the study also synthesized clinical effectiveness and adverse events and
assessed the certainty of evidence using the GRADE approach, thereby providing a more comprehensive evaluation of the
efficacy and safety of these two traditional Chinese herbal medicine strategies for POL.

2. METHODS
2.1. Protocol Registration and Reporting Guidelines

This systematic review and meta-analysis was registered in the International Prospective Register of Systematic Reviews
(PROSPERO; registration number: CRD420261452890). The study was conducted and reported in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines.(10). The study protocol and
related registration information were publicly available in the PROSPERO database

The research question was formulated according to the PICOS framework. The study population comprised women younger
than 40 years who wetre diagnosed with premature ovatian insufficiency (POI/POF). The intervention consisted of oral
traditional Chinese medicine, administered either alone or in combination with HRT, whereas the control group received HRT
alone. Eligible studies were required to report both FSH and E2 levels and at least one of the following ovarian reserve markers:
AMH or AFC. Secondary outcomes included LH, overall clinical effectiveness, and adverse events. Eligible studies included
randomized controlled trials (RCT's) and controlled clinical trials reported as using random allocation.
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2.2. Data Sources and Search Strategy

We systematically searched PubMed, the Cochrane Library, China National Knowledge Infrastructure (CNKI), Wanfang Data,
and the VIP Database from database inception to 27 July 2026. The final database search was completed on July 27, 2026, three
days earlier than the planned end date specified in the PROSPERO protocol (July 30, 2026).

The search strategy combined controlled vocabulary terms, including Medical Subject Headings (MeSH) where applicable, with
free-text terms related to premature ovatian insufficiency and traditional Chinese herbal medicine, using the Boolean operators
AND and OR. The search strategy was adapted to the syntax and search fields of each database. Only studies published in
English or Chinese were considered. The complete search strategies for all databases are provided in Appendix 1. Records
retrieved from the databases were pooled and duplicates were removed before screening. The main search terms included:
“Premature Ovarian Insufficiency”, “Prematnre Ovarian Failure”, “Primary Ovarian Insufficiency”, “Chinese Herbal Medicine™, “Chinese herbal

Sormula”, “herb*”, “decoction®”. The search syntax was adapted to each database. For several Chinese-language databases, the
corresponding Chinese terms were used, including: “f- & V£ U S D) REA 427, <O §L .58 <[ R PR BP I ReA 47, < 257,
< ELZ < 2§ G5, e 25 R, <t g, < T 2R T

2.3. Inclusion

Studies were included if they were randomized controlled clinical trials involving patients with premature ovarian insufficiency.
POI was diagnosed according to the 2016 ESHRE criteria. For studies published befotre 2016, a diagnosis of POI/POF based
on recognized professional criteria available at the time of the study was accepted, provided that the study population had
ovarian dysfunction occurring before 40 years of age. In all cases, the diagnostic criteria had to be cleatly described or referenced
to a verifiable professional standard or guideline. The intervention group received oral traditional Chinese medicine, either alone
or in combination with HRT, whereas the control group received HRT alone. No restrictions were imposed on herbal formula,
composition, or dosage form, provided that the treatment was administered orally and that the ingredients, dosage, and
administration were cleatly described. Eligible studies were required to assess both outcome domains defined as central to this
review: ovarian endocrine function and ovarian reserve. Accordingly, studies had to report FSH and E2 and at least one ovarian
reserve marker, either AMH or AFC. This criterion was selected to ensure that the included studies provided evidence on both
hormonal changes and ovarian reserve, in line with the primary objective of the review. In the registered PROSPERO protocol,
FSH, E2, and AMH were prespecified as the core outcomes. During the review process, AFC was accepted as an alternative
marker of ovarian reserve when AMH was not reported. This modification was documented as a deviation from the registered

protocol.
2.4. Exclusion

Studies were excluded if they included additional treatment modalities such as acupuncture, moxibustion, enemas, injections,
topical herbal applications, or other non-oral therapies. In vitro studies, animal studies, case reportts, review articles, clinical
experience reports, studies for which the full text was unavailable, studies with insufficient data for analysis, and studies that
did not report both FSH and E2 together with at least one of the two ovarian reserve markers, AMH or AFC, were also
excluded. Only full-text articles published in peer-reviewed journals were considered. When a thesis had subsequently been
published as a journal article, only the corresponding article was included. If multiple reports used the same or overlapping
study populations, only the most complete and relevant report was retained to avoid duplication of data.

2.5. Study Selection and Data Extraction

After duplicate records were removed, two reviewers (Vu Ha My and Le Minh Tien) independently screened the titles and
abstracts according to the predefined inclusion and exclusion criteria. Potentially eligible studies were then assessed by full-text
review. Any disagreements during the study selection process were resolved through discussion; if consensus could not be
reached, a third reviewer (Vu Thi Thuy Linh) was consulted to make the final decision. When multiple reports included the
same ot overlapping study populations, the reports were cross-checked, and only the most complete or most appropriate report
for each outcome was used to avoid duplication of data.

Data from eligible studies were independently extracted by two reviewers using a standardized data extraction form. The
extracted information included author, year of publication, sample size, participant characteristics, age, disease duration,
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diagnostic criteria, characteristics of the TCM intervention and control groups, herbal formula composition and dosage, HRT
regimen, treatment duration, assessment time points, FSH, E2, AMH, AFC, LH, clinical effectiveness, and adverse events. For
continuous outcomes, the number of participants, post-treatment mean values, and standard deviations were extracted. For
dichotomous outcomes, the number of events and the total number of participants in each group were recorded. After
extraction, the data were cross-checked against the original reports and between the two reviewers. Any discrepancies were

resolved through discussion or consultation with a third reviewer.

When data were reported as medians and interquartile ranges, the studies were excluded from the primary analysis and were
included only in sensitivity analyses after conversion to means and standard deviations, where appropriate. Data that were not
reported or could not be reliably determined were recorded as not reported (NR) and were not imputed. Owing to limitations
in contact information and the likelihood of obtaining responses, study authors were not contacted to obtain missing data;

unreported data were recorded as NR
2.6. Outcome Assessment

The primary outcomes included FSH and E2, which were used to assess ovarian endocrine function, and AMH and AFC,
which were used to reflect ovarian reserve. Secondary outcomes included overall clinical effectiveness. As no universally
accepted criteria are currently available for assessing clinical effectiveness, efficacy measures based on recognized criteria used
in clinical practice were considered acceptable. The total effective rate was calculated as follows: Total effective rate = cure rate

+ markedly effective rate + effective rate + improvement rate
2.7. Risk of Bias

To assess the risk of bias in the included studies, we used the Cochrane RoB 2 tool (11). The five RoB 2 domains assessed were:
1- bias arising from the randomization process; 2- bias due to deviations from intended interventions; 3- bias due to missing
outcome data; 4- bias in measutement of the outcome; and 5- bias in selection of the reported result. Each domain, as well as
the overall risk of bias, was classified as “low risk,” “some concerns,” or “high risk” according to the RoB 2 algorithm. Two
reviewers independently assessed the risk of bias and compared their judgments. Any disagreements were resolved through

discussion to reach consensus or, when necessary, by consultation with a third reviewer
2.8. Certainty of Evidence Assessment

The certainty of evidence for each outcome was assessed using the GRADE approach. Evidence from randomized controlled
trials was initially rated as high certainty and could be downgraded based on five domains: risk of bias, inconsistency, indirectness,
imprecision, and publication bias. The overall certainty of evidence was classified as high, moderate, low, or very low. GRADE

assessments were performed separately for each comparison and treatment duration.
2.9. Statistical Analysis

Meta-analyses were petformed using R/RStudio with the 7¢fa package under a random-effects model. For continuous outcomes,
standardized mean differences (SMDs) with Hedges’ g correction were used for FSH, E2, AMH, and LH, whereas mean
differences (MDs) were used for AFC. For dichotomous outcomes, odds ratios (ORs) were used for clinical effectiveness and
risk ratios (RRs) for adverse events. All effect estimates were reported with 95% confidence intervals (Cls), and P < 0.05 was
considered statistically significant. Statistical heterogeneity was assessed using Cochran’s Q test, I, and 2.

Analyses were stratified by intervention type (TCM vs. HRT; TCM + HRT vs. HRT) and assessment time (<3 months and >3
months). The 3-month cut-off was selected based on the distribution of intervention durations across the included studies,
most of which used treatment courses of 1-3 months or approximately 6 months, and was also consistent with the time-based
subgrouping used in previous meta-analyses of traditional Chinese herbal medicine for POI. This stratification was intended to
distinguish short-term effects from those observed with longer treatment courses and to explore a potential source of clinical
heterogeneity.

Sensitivity analyses were performed where appropriate, including the addition of studies for which means and standard
deviations were estimated from medians and interquartile ranges. For meta-analyses with substantial heterogeneity and a

sufficient number of studies, leave-one-out analyses were also conducted by sequentially excluding each study to assess its
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influence on the pooled effect estimate and I?. Publication bias was assessed when a sufficient number of studies were available
using funnel plots and appropriate tests for asymmetry, including Egget’s test for continuous outcomes and Harbord’s test for

dichotomous outcomes.

3. RESULTS

3.1. Study Selection Process

] [ IDENTIFICATION ]

SCREENING

INCLUDED

PubMed (n « 197)
CNKI (n = 669)
VIF (n = 22%)

Records identified through databases (n = 1492)
Cochrane Libeary (n =« 34)
Wanfang Data (n = 369)

v

Duplicate records remaoved
(n=322)

Records screened by title and abstract
n=1170)

v

Records excluded due to
inappropriate study design,
experimental study,
non-randomized study, or
wrong study population
(n = 940)

(n = 230)

Full-text articles assessed for eligibility

«

(n = 28)

Studies included in the review

Full-text articles excluded
(n = 202)
InsutBoent ebigabilinydata
(= 192)
Full text could not be obtatned
(n=10)

Figure 1.PRISMA Flow Diagram of the Study Selection Process

A total of 1,492 records were identified through the database searches. After screening and eligibility assessment, 28 studies

were ultimately included in the systematic review and meta-analysis

3.2. Study Characteristics

Table 1. Baseline Characteristics of the Included Studies

No | Study Initial Age (years) Disease duration | TCM herbal | Treatment Outcomes
sample formula duration included in
size (months) this review

1 Tang, TH: 30 | TH: 30,93 + 3,69 | TH: 19,83 + 9,93 | Tiaozhou 3 1,2,4,5,6,7

2025 (12) | H: 30 H:30,23 £ 4,04 | H: 1890 £ 9,65 | Ziyin Fang

(months)

2 Xu, TH: 40 | TH: 35,81 £ 252 | TH: 4,16 = 0,42 | Buyin Yishen | 2 1,2,4,5,6

2022a H: 40 H:3581 £252 | H: 412 * 0,63 | Tang

(13) (years)
3 Chen, T: 60 | NR NR Buyin 6 1,2,4,5,0,7

2019 (14) | TH: 60 Yangluan

H: 60 Tang
674
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4 Ma, 2019 | T: 40 | T: 29,05 £ 537 | T: 7,63 * 252 | Bushen 1,2,3,5,6
(15) TH: 40 | TH: 29 * 5,64 | TH: 8,26 * 3,83 | Shugan
H: 40 H: 29,78 + 5,41 H: 797 * 286
(months)
5 Tang, T 40 | T: 31,63 £ 3,46 | T: 1,61 * 0,33 | Bushen 1,2,4,5,6,7
2021 (16) | TH: 40 | TH: 32,93 + 3,68 | TH: 1,55 £ 0,31 | Huoxue Tang
H: 40 H: 32,57 + 3,60 H: 1,58 = 0,35
(years)
6 Dong, T: 30 T: 31,26 = 348 | T: 1,12 = 0,27 | Bushen 1,2,3,5,6,7
2024 (17) | TH: 30 | TH: 32,19 £ 3,79 | TH: 1,29 £ 0,45 | Huoxue Fang
H: 30 H:3157£3,66 |H: 1,23 = 033
(years)
7 Dong, T: 41 | T: 30,97 £ 4,49 | T: 3,16 * 1,59 | Bushen 1,2,4,6
2020 (18) | H: 41 H:3097 £583 | H: 295 * 1,73 | Huoxue Fang
(years)
8 Wang, T 61 | T: 32,26 * 0,54 | T: 3,75 * 1,82 | Bushen 1,2,4,6,7
2024 (19) | H: 62 H:3445%£0,50 | H: 3,56 * 2,07 | Huoxue Fang
(years)
9 Sun, 2025 | TH: 43 | TH: 33,26%3,45 | TH: 12,25+2,16 | Bugan Yishen 1,2,3,4,5,6,7
(20 H: 43 H: 33,11%3,06 H: 12,31£2,20 | Tiaochong
(months)
10 | Hao, TH: 60 | TH: 35,42 £ 2,09 | TH: 2,11 £ 0,46 | Buxian Bugan 1,2,3,4,5,6,7
2022 (21) | H: 60 H:3554£212 | H: 2,10 * 049 | Yangxue
(years)
11 | Zhao. TH: 40 | TH: 33,73 £2,79 | TH: 249 £ 0,56 | Self- 1,2,3,4,5,7
2025 (22) | H: 40 H: 33,72 £ 3,61 H: 238 * 0,72 | formulated
(years) Wenjing Tang
12 | Yin, 2022 | TH: 30 | TH: 34,87 £ 4,03 | NR Yiwei Tang 1,2,4,5
(23) H: 30 H: 34,93 £ 4,35
13 | Zhang, TH: 42 | TH: 33,05£2,94 | TH: 24,05£6,90 | Yishen 1,2,4,5,6
2022 (24) | H: 42 H: 32,15%3,26 H: 22,71£7,84 | Fuchao Tang
(months)
14 | Xu, TH: 95 | TH: 34,8%£3,4 | TH:35,213,6 H: | Shugan 1,2,4,5,6
2022b H: 95 H:352+36 9,3+3,2 (months) | Bushen
(25) Huoxue
15 | Chen, TH: 43 | TH: 34,88 £ 295 | TH: 1,73 £ 0,42 | Zishen 1,2,3,5,6,7
2025 (26) | H: 43 H:3415%£324 | H: 197 * 0,36 | Shugan Fang
(years)
16 | Feng, T: 43 | T: 34,09 £ 3,54 | T: 13,52 £ 6,17 | Jiajian 1,2,4,5,6
2024 (27) | H: 43 H:33,35+3,17 | H: 13,04 * 526 | Wenjing Tang
(months)
17 | Guo, TH: 46 | TH: 34,33 £ 4,57 | TH: 12,57 + 2,44 | Yulin 1,2,3,5,6,7
2023(28) | H: 406 H:3422+426 | H: 1244 * 211 | Yanzong
(months) Tang
18 | Lin, 2024 | T: 40 | T: 32,12 £ 4,07 | NR Buxue 1,2,4,6,7
(29) H: 40 H: 32,27 + 4,16 Peiyuan Tang
19 | Song, T: 20 | NR NR Combined 1,2,3,4,5,6
2019 (30) | H:20 Chinese
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Herbal
Formula
20 | Jin, 2013 | T: 86 | T: 33,25 £ 3,11 | NR Bushen 1,2,3,5,6,7
(31 TH: 91 | TH: 33,32 + 3,22 Huoxue Fang
H: 88 H: 34,11 + 3,31
21 | Sui, 2021 | T: 60 | T: 32,45 £ 093 | T: 283 * 136 | Zhu Shi 1,2,4,5,6
(32) H; 62 H: 34,61 = 0,61 H: 2,79 + 1,31 Tiaojing Fang
22 | Li, 2024 | T: 30 | T: 33,27 £ 6,63 | T: 24,84 * 3,58 | Xinjia 1,2,3,5,6
(33) TH: 30 | TH: 34,12 £ 6,78 | TH: 24,26 + 3,67 | Guishen Wan
H: 30 H; 33,85+ 6,54 | H: 2453 £ 3,82
(months)
23 | Song, T 35 | T: 3548 £ 0,93 | NR Bushen 1,2,3,4,6,7
2021 (34) | H: 38 H: 37,23 £ 0,61 Huoxue Fang
24 | Li, 2019 | TH: 44 | TH: 3247 = 411 | TH: 15,21 * 3,16 | Qingxin 1,2,4,5,6,7
(35) H: 44 H: 32,45+ 4,13 H: 1523 * 3,14 | Zishen Tang
(months)
25 | Chi, 2025 | TH: 48 | TH: 36,56 = 2,89 | TH: 54,23 + 9,50 | Zishen Yugui 1,2,3,5,6,7
(306) H: 47 H: 37,25 + 1,89 H: 55,89 = 3,57 | Tang
(days)
26 | Du, 2023 | TH: 46 | TH: 29,15 = 3,48 | TH: 3,58 £ 0,88 | Jiajian 1,2,3,4,5,6,7
(37) H: 47 H: 28,78 + 3,56 H: 3,66 * 0,96 | Wenjing Tang
(years)
27 | Lu, 2022 | T: 60 | T: 33,52 £ 542 | T: 2,15 * 0,68 | Erxian Tang 1,2,4,5,6,7
(38) H: 60 H: 33,45+ 5,15 H: 2,19 £ 0,65 | combined
(years) with  Yougui
Tang
28 | Huang, T: 25| T:30 £5 H: |T: 15 £ 02| Wubie 1,2,4,5,6
2025 (39) | H: 25 30+ 4 H: 1,4 £0,3 (years) | Huankui Tang

Note: T: Traditional Chinese medicine (TCM); TH: TCM combined with hormone replacement therapy; H: hormone
replacement therapy; NR: Not reported; 1: serum follicle-stimulating hormone (FSH) levels; 2: serum Estradiol (E») levels; 3:
antral follicle count (AFC); 4: AMH; 5: the total effective rate; 6: serum luteinizing hormone (LH) levels; 7: adverse events.

3.3. Risk of Bias

30
25
20

10

]

Randomization

Risk of bias summary according to the RoB - 2

process

Effect of

assignment to outcome data of the outcome reported result

intervention

M Low risk of bias

Missing

Some concerns

W High risk of bias

Figure 2. Summary of Risk of Bias Assessments Using the RoB-2 Tool
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Among the 28 included studies, 22 described random sequence generation using a random number table, and one study used

sealed opaque envelopes for allocation concealment. Two studies reported loss to follow-up or withdrawal. Most studies had

complete outcome data and showed no substantial bias due to deviations from the intended interventions. None of the studies

was judged to be at high risk of bias; however, all had at least one domain rated as “some concerns,” mainly related to the

randomization process, outcome measurement, and selection of the reported result.

3.4. Certainty of Evidence Assessment

Table 2. GRADE Assessment of the Certainty of Evidence

C ' Studi Certaint f
Outcome omparison /| Studies Pooled effect (95% CI) | . 0o ©
subgroup ) evidence
SMD  —031 [-0,61; I
FSH TCM- < 3 Month 9 (689) —001] P00k Verylow
SMD  —029 [-1,12 I
FSH TCM, > 3 Month 4 (410) 29 7Lz ] Very low
0,54]
SMD —161 [-1,96;
FSH TCM + HRT, < 3Month | 17 (1494 | 70 196 | | o
SMD  —0,60 [—1,36; | Very |
FSH TCM + HRT, >3 Month | 3 (334) —~001] 09 171,36, Verylow
E2 TCM- <3 Month 9 (689) SMD 0,44 [—0,26; 1,14] | Very low
E2 TCM, > 3 Month 4 (410) SMD 0,06 [1,79; 1,92] | Very low
Very low
E2 TCM + HRT, < 3 Month | 17 (1494) | SMD 1,07 [0,71; 1,43]
E2 TCM + HRT, >3 Month | 3 (334) SMD 1,22 [<0,01; 2,45] | Very low
AMH TCM- < 3 Month 6 (489) SMD 0,49 [<0,01; 1,00] | Very low
AMH TCM, > 3 Month 4(358) SMD 0,04 [<0,17; 0,25] | Low
AMH TCM + HRT, < 3 Month | 11 (1021) | SMD 1,35 [0,59; 2,11] | Very low
AMH TCM + HRT, >3 Month | 2 (160) SMD 0,44 [0,13;0,75] | Low
AFC TCM- <=3 Month 5 (336) MD 0,22 [-0,01; 0.45] | Very low
AFC TCM + HRT, <3 Month | 12 (1097) | MD 1,17 [0,78; 1,50] Very low
Overall linical
vera CHREA T T OM- <=3 Month 8 (616) OR 1,69 [1,05; 2,74] Very low
effectiveness
Overall linical
vera CHMEA 1 1M, > 3 Month 4 (454) OR 1,57 [0,82; 3,02] Very low
effectiveness
Overall linical | TCM + HRT, <=3
vera chnica ’ 16 (1434) | OR 3,56 [2,62; 4,83 Low
effectiveness Month
Overall linical Very |
vera CHMEA | TCM + HRT, >3 Month | 3 (339) OR 2,40 [1,24; 4,65] cry o
effectiveness
Adverse events TCM + HRT <3 thang | 4 RR 0,73 [0.41; 1,30] Very low
Adverse events TCM =3 thang 3 RR 0,92 [0,36; 2,37] Very low

The certainty of evidence was assessed using the GRADE approach. Because most studies raised some concerns regarding risk

of bias, the certainty of evidence was downgraded by one level for this domain. Inconsistency was the most common reason

for downgrading, particularly for FSH, E2, AMH, and AFC, for which substantial heterogeneity was observed. Some analyses

were further downgraded for imprecision because of the small number of studies or wide confidence intervals. No clear

evidence of publication bias was identified in analyses with a sufficient number of studies for assessment. Overall, the certainty

of evidence for most outcomes was rated as low or very low.
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3.5. Assessment of Treatment Effectiveness

3.5.1. Overall Clinical Effectiveness

Experimental Control
Study or Subgroup Events Total Events Total OR 95% CI
group = TCM < 3 months
Ma, 2019 a 40 34 40 iy 0.61 [0.19; 1.90]
Tang.2021 28 40 30 40 —a— 078 [0.29, 208]
Dong, 2024 23 30 18 30 iy 219 [0.72; 6.70]
Feng, 2024 39 43 37 43 bt el em— 1.58 [0.41, 6.05]
Lin, 2024 36 40 29 40 [ 3.41 [0.98; 11 85)
Li, 2024 22 30 18 30 —— 1.83 [0.62, 545)
Lu, 2022 56 60 a7 60 e 3.87 [1.18; 12.68)
Huang, 2025 21 25 17 25 o —— 247 [0.83, 9.63)
Common effect model 308 308 <> 1.69 [1.13; 2.51)
Random effects model <> 1.69 [1.05; 2.74]
Heterogeneity: I© = 23 1%, * = 0.1253, p = 0.2454
group = TCM > 3 months
Chen, 2019 42 60 43 60 —r— 092 (042, 203]
Song, 2019 12 20 9 20 1.83 [0.52, 643)
Jin, 2013 80 =153 81 8a —— 1.15 [0.37; 3.58]
Sul, 2021 53 GO 41 60 e 3.51 [1.35, 9.14)
Common effect model 226 228 <> 1.55 [0.96; 2.51)
Random effects model ) g 1.57 [0.82; 3.02)
Heterogeneity: 7 = 37 4%, «° = 0.1763, p = 0.1878
group = TCM + HRT < 3 months
Xu, 2022 39 40 33 40 et 827 [0.97,; 70.73)
Ma, 2019 37 40 RX] 40 e — 218 [0.50, 9.39)
Tang,2021 a7 40 30 40 ———— 4.11 [1.04; 16 29)
Dong, 2024 27 30 18 30 S—— 6.00 [1.48; 24.30]
Sun 2025 38 43 30 43 —— 3.29 (1.06; 10.27)
Hao, 2022 56 60 48 60 —— 3.50 [1.06; 11.57)
Zhao, 2025 a3 40 25 40 EE— 283 [1.00, 7.98]
Yin, 2022 28 30 20 30 7.00 [1.38; 35.48)
Zhang, 2022 36 42 24 42 — 4.50 [1.56; 12.97)
Xu, 2022 88 95 78 85 —— 274 [1.08;, 695]
Chen, 2025 38 43 30 43 re—p— 3.29 [1.06; 10.27]
Guo, 2023 34 46 24 46 —n— 260 [1.08, 6.24)
Li, 2024 28 30 18 30 ——— 9.33 [1.87; 46.68]
Li, 2019 40 44 35 44 o —— 257 [0.73. 9.08]
Chi,2025 45 48 37 47 405 [1.04; 1582
Du, 2023 43 46 37 a7 3.87 [0.99; 15.14]
Common effect model 717 717 < 3.63 [2.69; 4.92]
Random effects model < 3.56 [2.62; 4.83)
Heterogeneity: 1° = 0%, v* = 0, p = 0.9906
group = TCM + HRT > 3 months
Chen, 2019 49 60 43 60 1 176 [0.74; 4.17)
Song, 2019 15 20 g 20 -— - 3,67 [0.96; 14.03]
Jin, 2013 89 91 81 88 S — 3.85 (0.78, 19.05)
Common effect model 171 168 - 2.44 [1.27; 4.68)
Random effects model - 2.40 [1.24; 4.65)]
Heterogeneity: I° = 0%, «* =0, p = 0.5455

Heterogeneity: 1° = B.8%, 1* = 0.0672. p = 0,3251 f T ' '
01 0512 10

Figure 3. Meta-analysis of Overall Clinical Effectiveness

The meta-analysis showed that TCM combined with HRT significantly improved overall clinical effectiveness compared with
HRT alone at both =3 months (OR = 3.56; 95% CI: 2.62—4.83; 1> = 0% and >3 months (OR = 2.40; 95% CI: 1.24—4.65; I* =
0%). For TCM alone, overall clinical effectiveness was also higher than with HRT at =3 months (OR = 1.69; 95% CI: 1.05—
2.74; I* = 23.1%); however, no statistically significant difference was observed at >3 months (OR = 1.57; 95% CI: 0.82-3.02;
12 = 37.4%).
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Figure 4. Funnel Plot of Overall Clinical Effectiveness

e

Harbord’s test showed no statistically significant evidence of funnel plot asymmetry for overall clinical effectiveness (t = 1.96;

df = 14; P = 0.071).
3.5.2. FSH Levels

Lxporimental
Study or Subgroup Total Mean S0 Total Mean

TCM 5 3 months
Ma. 2019 40 3458 06500
Tang 2021 40 2148 40900
Dong. 2024 20 317 52000
Fang, 2024 43 3420 49200
Lin, 2024 40 5049 78500
LI, 2024 30 44 58 61400
Song. 2021 35 4443 30 8500
Lu, 2022 60 4127 124900
Huang, 2025 25 1804 44300
Random effects model
Metaroganety 1° = 72 3% ¢ = 0 1634, p = 00003
TCM > 3 months
Chen, 2019 80 2225 450
, 2020 37 47 98 10 4200
Sang. 2010 20 1664 45700
Jn, 2013 06 2012 42100
Random effects model 203

TCM « HAT £ 3 months

Tang, 2026 20 Y710 62400
Xu, 2022 40 863 14700
Mo 2010 40 2048 50100
Tang 2021 40 1562 D800
Deong 2024 30 2337 42200
Sun 202% 43 1687 24800
Hao, 2032 60 2215 4 8500
Ihao, 2025 A0 1067 1 7400
Yin, 2022 30 20 44 24 5200
Zhang. 2022 42 W11 53800
Xu, 2022 95 3103 42000
Chen, 2024 43 1922 33400
Guo. 2023 40 2822 43300
L), 2024 30 323 57700
L), 2010 A4 1540 42000
Cm 2025 48 2198 38000
D, 2003 40 25008 51400

TCM » HRT » 3 months

Chen, 2019 00 18067 48500
Song. 2010 20 1739 22200
Jn, 2012 LUBRL NS B R e )

Random effects model 106
Heteroganaity I = 77 9% " » 03022, 5 = 0.0108

40 37 08
40 2241
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Figure 5. Meta-analysis of FSH Levels
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The meta-analysis showed that TCM alone significantly reduced FSH levels compared with HRT in the <3-month subgroup
(SMD = —0.31; 95% CI: —0.61 to —0.01; I*> = 72.3%), whereas no statistically significant difference was observed in the >3-
month subgroup (SMD = —0.29; 95% CI: —1.12 to 0.54; I* = 90.7%).

For TCM combined with HRT, FSH levels were significantly lower than with HRT alone at both <3 months (SMD = —1.61;
95% CI: —=1.96 to —1.26; I> = 87.2%) and >3 months (SMD = —0.69; 95% CI: —1.36 to —0.01; I* = 77.9%). Two studies, Wang
(2024) and Sui (2021), reported FSH values as medians and interquartile ranges and were therefore excluded from the primary

analysis.

When these studies were added in a sensitivity analysis after estimating the corresponding means and standard deviations, the
result for TCM alone at >3 months remained statistically non-significant. However, the effect estimate was markedly attenuated
from SMD = —0.29 to —0.04 (95% CI: —0.63 to 0.54), indicating that the magnitude of the pooled effect was not fully robust.

Study Leave-one-out analysis for FSH SMD 95% Cl P-value Tau2 Tau 12
Omitting Tang, 2025 N -1.67 [-2.02; -1.33] < 0.0001 0.4279 0.6541 86.5%
Omitting Xu, 2022a — -1.54 [-1.89;-1.20] <0.0001 0.4331 0.6581 86.2%
Omitting Ma, 2019 — i -1.63 [-2.00; -1.26] < 0.0001 0.5041 0.7100 87.9%
Omitting Tang,2021 — -1.61 [-1.99; -1.24] < 0.0001 0.5110 0.7149 88.0%
Omitting Dong, 2024 —— -1.60 [-1.97;-1.23] < 0.0001 0.5080 0.7128 87.9%
Omitting Sun,2025 —— -1.58 [-1.85;-1.21] < 0.0001 0.4951 0.7038 87.4%
Omitting Hao, 2022 —— -1.68 [-2.02;-1.33] <0.0001 0.4244 06514 84.8%
Omitting Zhao, 2025 — -1.56 [-1,92;-1.20) <0.0001 0.4669 0.6833 86.9%
Omitting Yin, 2022 = = -1.67 [-2.02; -1.33] < 0.0001 0.4302 0.8559 86.6%
Omitting Zhang, 2022 —+— -1.60 [-1.97;-1.23] < 0.0001 0.5098 0.7140 87.9%
Omitting Xu, 2022b —— -1.64 [-2.0%1;-1.27] < 0.0001 0.4986 0.7062 87.6%
Omitting Chen, 2025 — -1.61 [-1.88;-1.23] <0.0001 0.5111 0.7149 87.9%
Omitting Guo, 2023 —— -1,64 [-2.01,-1.27] < 0.0001 0.4952 0.7037 87.8%
Omitting Li, 2024 - -1.55 [-1.90; -1.20] < 0.0001 0.4476 0.6690 86.9%
Omitting Li, 2019 - -1.60 [-1.98;-1.23] <0.0001 0.5103 0.7144 87.9%
Omitting Chi,2025 —— -1.52 [-1.84;-1.18] <0.0001 0.3699 0.6082 84.5%
Omitting Du, 2023 —— -1.62 [-1.99;-1.25] < 0.0001 0.5103 0.7143 88.0%
Random effects model <> ; x -1.61 [-1.96; -1.26] < 0.0001 0.4736 0.6882 87.2%
| |

-2 -1 0 1 2

Figure 6. Leave-One-Out Sensitivity Analysis of FSH in the TCM + HRT Group at <3 Months

The leave-one-out analysis showed that the pooled result remained stable after sequentially excluding each study (SMDs ranging
from —1.68 to —1.52, with all 95% CIs excluding 0). Excluding Chi (2025) produced the largest reduction in heterogeneity, with
17 decreasing from 87.2% to 84.5%; however, heterogeneity remained high, indicating that no single study was primarily
responsible for the observed inconsistency.

3.5.3. E2 Levels
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Experiment

Experimental Control
Study or Subgroup Total Mean SD Total Mean SD SMD 95% CI
TCM < 3 months
Ma, 2019 40 7556 124700 40 7648 12.0900 - 007 |-0.51; 0.38)
Tang,2021 40 2084 46800 40 2901 4.7600 . 0.17 [-0.26; 0.61)
Dong, 2024 30 7486 83500 30 78.74 B.9100 -t -0.44 [-0.96, 0.07)
Feng, 2024 43 9076 51300 43 8025 34500 —— 238 [1.82, 2.94)
Lin, 2024 40 6399 73700 40 5584 69400 —-— 1.13 [065; 1.60)
Li, 2024 30 66.62 7.5800 30 6347 7.33900 - 042 [-0.10; 0.93)
Song,2021 35 3520 165200 38 5405 B8.7900 — -1.43 [-1,94;-0.91)
Lu, 2022 60 5315 159100 60 4052 157200 - 079 [042; 1.17)
Huang, 2025 25 4577 7.2800 25 3846 62100 g 1.06 [0.47; 1.68)
Random effects model 343 346 <<= 0.44 [-0.26; 1.14]
Heterogeneity: I* = 93,9%, «* = 1 0B69, p < 0.0001
TCM > 3 months
Chen, 2019 60 3067 36700 60 3685 22500 5 -2.02 [-2.46; -1.58)
Dong, 2020 37 4503 38.0700 39 3549 16.7600 1 0.32 [-0.13; 0.78)
Song, 2019 20 3552 25800 20 2937 20800 —— 257 [1.72, 3.43)
Jin, 2013 86 3355 37600 88 3555 38700 . 2 0.52 [-0.82;-0.22]
Random effects model 203 207 e 0.06 [-1.79; 1.92]
Heterogeneity. I” = 97.2% <* = 3.5003, p < 0.0001
TCM + HRT < 3 months
Tang, 2025 30 47.70 13.7600 30 4063 13.3500 e 0.51 [-0.00, 1.03)
Xu, 2022 40 5569 48700 40 4796 41100 —— 1.70 [1.18; 2.21)
Ma 2019 40 8238 132400 40 7648 12,0000 — 046 [002; 0.91)
Tang, 2021 40 3337 50600 40 2901 4.7600 oo 0.88 [0.42;, 1.34)
Dong,2024 30 8986 94400 30 7874 89100 et 1.20 [0.64; 1.75)
Sun 2025 43 9055 64200 43 7959 58300 —— 177 [1.27;, 227)
Hao, 2022 60 17665 248600 60 163.32 20.1500 -~ 0.59 [0.22; 0.95]
Zhao, 2025 40 9148 19900 40 9029 1.8500 == 061 [0.16;, 1.086)
Yin, 2022 30 5740 251900 30 71.03 267600 —— -0.52 [-1.03;-0.00)
Zhang, 2022 42 182 67 23.5900 42 171.54 22,6600 [—— 048 [0.04; 0.91)
Xu, 2022 95 5309 68300 95 4424 6.1100 - 1.36 [ 1.04, 1.68)
Chen, 2025 43 6575 91400 43 5317 B7T00 —— 1.39 [0.92, 1.87)
Guo, 2023 A6 8422 130800 46 7658 114700 —— 062 [0.20; 1.03]
L1, 2024 30 7v32 78600 30 6347 7.3900 g 1.79 [1.19, 2.40)
Li, 2019 44 2957 61400 44 2067 58900 — 147 [0.99; 1.94)
Chi, 2025 48 9998 100100 47 7565 59700 —+— 292 [2.34; 3.51)
Du, 2023 46 9B8.14 104800 47 8536 12.0400 —— 1.12 [0.68; 1.56)
Random effects model 747 747 <> 1.07 [0.71; 1.43)
Heterogeneity. I° = 88,2%, ¢ = 0.5029, p < 0.0001
TCM + HRT > 3 months
Chen, 2019 60 3942 25200 60 3685 36900 - 081 [044; 118)
Song, 2019 20 3552 25800 20 2937 20800 —#— 257 [1.72;, 343]
Jin, 2013 86 3710 29800 88 3555 38700 - 045 [0.15; 0.75)
Random effects model 166 168 g 1.22 [-0.01; 2.45)
Heterogenaity I = 90,6%, «* = 1.1067, p < 0.0001 R S

3 2 <1 0 1 2 3

Figure 7. Meta-analysis of E2 Levels

TCM alone did not significantly affect E2 levels compared with HRT in either the <3-month subgroup (SMD = 0.44; 95% CI:
—0.26 to 1.14) or the >3-month subgroup (SMD = 0.06; 95% CI: —1.79 to 1.92). In contrast, TCM combined with HRT
significantly increased E2 levels compared with HRT alone at <3 months (SMD = 1.07; 95% CI: 0.71-1.43), whereas no
statistically significant difference was observed at >3 months (SMD = 1.22; 95% CI: —0.01 to 2.45). Two studies, Wang (2024)
and Sui (2021), reported E2 values as medians and interquartile ranges and were therefore excluded from the primary analysis.
Sensitivity analysis including these two studies did not change the conclusion for the TCM-alone group at >3 months (SMD =
—0.29; 95% CI: —1.53 to 0.90).
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Figure 8. Leave-One-Out Sensitivity Analysis of E2 in the TCM + HRT Group at =3 Months

Leave-one-out analysis for E2 SMD 95% C1 Pwalue Tauz Tau 12
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1.48] < 0.0001 05202 0.7212 88.8%
1.40] < 0.0001 0.5124 0.7158 B8.3%
1.48) <0.0001 0.5152 0.7178 88 4%
1.48] =< 0.0001 0.5400 07348 88.9%
1.44] <0.0001 0.5387 0.7345 BE8.8%
1.38] < 0.0001 05051 0.7107 88.1%
1.48] < 0.0001 0.5254 07240 B8.4%
1.47] <0.0001 0.5274 07262 88 7%
1.48] =< 0.0001 0.3541 06034 85 0%
1.48] <0.0001 0.5165 0.7157 88.4%
1.43) <0.0001 05370 0.7328 88 5%
1.43] < 0.0001 0.5341 0.7308 88.7%
1.47) <0.0001 0.5276 0 7264 88.6%
1.38] < 0.0001 0.5051 07107 88.4%
1.42] <0.0001 0.5301 0.7281 83.6%
1.28] < 0.0001 0,3145 0 5608 83 $%
1.45] < 0.0001 0.5425 0.7366 88.8%

1.07 [0.74: 1.43] < 0.0001 0,5029 0.7091 B8.2%

The leave-one-out analysis showed that the pooled estimate remained stable after sequentially excluding each study (SMDs
ranging from 0.96 to 1.16, with all 95% CIs excluding 0). Excluding Chi (2025) resulted in the largest reduction in heterogeneity,

with I? decreasing from 88.2% to 83.9%; however, heterogeneity remained high, indicating that no single study was primarily

responsible for the observed inconsistency.

3.5.4. AMH Levels
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Experimental
Study or Subgroup Total Maan
TCM £ 3 months
Tang.2021 40 075 01800
Fang, 2024 43 1489 023700
Lin, 2024 40 160 03v00
Sang 2021 35 102 0.0200
Lu, 2022 60 324 0.8800
Huang, 2025 26 068 02100
Random effects model 243
Hulwrogeesty (* = 85 1%, ' = 03348, p « 0.0001
TCM > 3 months
Chan, 2019 60 040 24 0000
Donyg, 2020 T 07 0.3M0
Sang, 2019 20 049 03510
Sul, 2021 60 102 0.0200
Random effects model 177
Heterogeosity 1« 0%, 1* =0, p = 04001
TCM + HRT £ 3 months
Tang, 2025 30 072 03700
Xu, 2022 40 458 0e100
Tang 2021 40 0Aas 02000
Sun 2025 43 611 07400
Haa, 2022 00 342 11500
Zhao, 20249 40 145 01300
Yo, 2022 0 085 04700
Zhang, 2022 42 605 14200
Xu, 2022 95 626 09700
Li, 2019 44 113 04100
Ou, 2023 46 333 02900

Random effects model 510
Hetarogeneity = 95 7%, ' = 1 5610, p « 0.0001
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Figure 9. Meta-analysis of AMH Levels
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TCM alone did not significantly increase AMH levels compared with HRT in either the <3-month subgroup (SMD = 0.49; 95%
CI: —0.01 to 1.00) or the >3-month subgroup (SMD = 0.04; 95% CI: —0.17 to 0.25). In contrast, TCM combined with HRT
significantly increased AMH levels compared with HRT alone at both <3 months (SMD = 1.35; 95% CI: 0.59-2.11) and >3
months (SMD = 0.44; 95% CI: 0.13-0.75). Sui (2021) reported AMH values as medians and interquartile ranges; AMH increased
significantly from baseline in both groups (P < 0.001), while the post-treatment median value was descriptively higher in the
intervention group than in the control group.

Study Leava-one-out analysis for AMHSMD  05% Ci Pvalue Tauz Tau 12
Omiting Tang, 2025 —#—— 147 [0.86,227] 0.0003 1.6161 1.2713 95.8%
Ométing Xu, 20223 —&%—— 122 [0.43;201) 0.0024 1.5638 1.2504 95.7%
Ométing Tang, 2021 - 143 [0.60:225] 0,0007 17118 1,2084 95.0%
Ometing Sun 2025 e 138 [052.221] 00015 17782 13335 96.1%
Omptieg Hao, 2022 ——S—— 143 [080.225] 0.0007 17149 1.3095 95.9%
Omiting Zhao, 2025 —%—— 135 [051:2.18] 0.0017 1.7789 1.3338 95.1%
Omiting Yin, 2022 —#— 1.55 [0.84,2.27] «0.0001 1.2700 1.1268 04.6%
Omitting Zhang, 2022 ———— 130 [0.47.214] 0.0022 1.7455 1.3212 95.0%
Omeirg Xu, 20226 - 120 [0.43; 1.98] 00024 1.4663 12231 84 5%
Ometieg LI, 2018 - 143 [0.61:228] 0.0007 17012 12043 95.0%
Ométing Ou. 2023 —#-— 112 [045:1.80] 00012 1.1370 1.0663 95.0%
Random effects model —=me— 1,35 [0.59; 211]  0.0005 1.5910 1.2613 95.7%

Tt
2 .t 8 1 2

Figure 10. Leave-One-Out Sensitivity Analysis of AMH in the TCM + HRT Group at <3 Months

The leave-one-out analysis showed that the pooled estimate remained relatively stable after sequentially excluding each study
(SMDs ranging from 1.12 to 1.55, with all 95% CIs excluding 0). I> remained very high, ranging from 94.5% to 96.1%, indicating
that no single study was primarily responsible for the observed heterogeneity.

3.5.5. LH Levels

Exparmmantal Controt
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Ma 2019 40 2776 B030 4D 26 M2 AS500 011 |03y 055)
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Dong. 2024 0 2¢48 24200 30 2225 4330 - 019 (@70, 031
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LiL 2024 A0 2667 A0 30 2842 A520 - 0.39 |090, 017]
Song 2002 30 2408 142000 28 22.09 17 2600 - 008 [0a0; 002
Lu. 2022 GO JBS 71400 00 At 4T 7250 - 062 088 029]
Huwg, NS 29 1551 20530 25 WME 3420 - 0Ny |48 020|
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Figure 11. Meta-analysis of LH Levels
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TCM alone did not significantly affect LH levels compared with HRT at either =<3 months (SMD = —0.38; 95% CI: —0.77 to
0.01) or >3 months (SMD = —0.18; 95% CI: —0.76 to 0.40). In contrast, TCM combined with HRT significantly reduced LH
levels compared with HRT alone at both =3 months (SMD = —1.64; 95% CI: —2.18 to —1.10) and >3 months (SMD = —1.42;
95% CI: —2.24 to —0.61). Sensitivity analysis including Wang (2024) and Sui (2021) did not change the conclusion for the TCM-
alone group at >3 months (SMD = 0.07; 95% CI: —0.28 to 0.42), while heterogeneity decreased to I* = 75.6%.

3.5.6. AFC
Experwnentad Controé

Study or Subgroup Totad Mean SD Totad Mean S0 uD s
TCM 5 3 manths
Ma 2019 40 301 12O 40 207 12600 —— 004 (OS5 059
Dong. 20024 30 14 000 N 1. oS o OV o221
Feng. 2024 &3 3950 04000 o I oIm 0 (003 0]
L 200 3 482 11500 N £457050 Bl 035 FOY7. 095
Huang 202% 25 420 1500 25 300 12000 —_—— 120 (045 155
Random effects modet 168 168 > 022 (801, 045
Metwmperedy =45 5%, < = 00348 7 -~ D DEM
TCM « HRT 5 3 months
Tang 2025 W 533 160 X A5 L0 | oM (oW1
Ma 2018 @ 462 1080 @ 257 L2300 - 185 (1w 2wy
Dong 200 W0 167 0400 30 1.3 03am0 -> 030 (009 G5
Sun 2005 43 TEI 12800 &3 54507400 — 141 [0S8 13¢]
Hao 2022 €0 265306500 &S0 279 07400 - G4 OS5 065
Dhas 2005 & 52701790 40 377 D890 200 [192 208
Xu 2002 95 2420000 95 185 03400 - 078 |0S5 088
Chae 005 43 22502800 & TE2 0300 - 043 (030 05§
Geo, 2023 4 229 03200 42 T4 D30 - 085 [0 058
L 202 N 615 Y20 N 40050 - L2 (L2
U, 2019 & 578 1630 & 278 T2, - 196 (132 2004
Cni202s 48 523 15800 47 1% 135900 —a— 08 [146 272
Random effects moded 543 Bl - 197 [078: 1.56]

A8 gz~ 000

o

Hetwoourety = SN T -

Figure 12. Meta-analysis of AFC

TCM alone did not significantly increase AFC compared with HRT in the <3-month subgroup (MD = 0.22; 95% CI: —0.01 to
0.45; 12 = 59.5%). In contrast, TCM combined with HRT significantly increased AFC compared with HRT alone (MD = 1.17;
95% CI: 0.78-1.50), although substantial heterogeneity was observed across studies (I> = 98.6%).
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Figure 13. Funnel Plot of AFC

Egger’s test showed no evidence of funnel plot asymmetry for the AFC outcome (t = —0.60; df = 10; P = 0.563).
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Figure 14. Leave-One-Out Sensitivity Analysis of AFC

The leave-one-out analysis showed that the pooled effect remained relatively stable after sequentially excluding each study (MDs
ranging from 1.08 to 1.25, with all 95% CIs excluding 0). Excluding Zhao (2025) resulted in the largest reduction in
heterogeneity, with 1 decreasing from 98.6% to 90.9%; however, heterogeneity remained very high, indicating that no single

study was primarily responsible for the observed inconsistency..
3.5.7. Adverse Events

Among the 28 studies included in the review, 17 reported information related to safety or adverse events; however, reporting
methods varied across studies. For the comparison of TCM combined with HRT versus HRT alone at <3 months, four
studies—Tang (2025), Li (2019), Chi (2025), and Du (2023)—provided sufficient data on the total number of patients
experiencing adverse events for meta-analysis. No statistically significant difference in the risk of adverse events was observed
between the two groups (RR = 0.73; 95% CI: 0.41-1.30; P = 0.291; I* = 33.9%)). For the comparison of TCM alone versus
HRT at <3 months, three studies—Lin (2024), Song (2021), and Lu (2022)—were included in the meta-analysis. Similarly, no
statistically significant difference was observed between the two groups (RR = 0.92; 95% CI: 0.36-2.37; P = 0.865; I* = 9.4%)).
For treatment durations >3 months, quantitative data were limited. In the comparison of TCM alone versus HRT, Wang (2024)
reported adverse events in 2/61 patients in the TCM group and 1/62 patients in the HRT group, whereas Jin (2013) reported
no obvious adverse reactions in the treatment groups. For TCM combined with HRT versus HRT alone, Chen (2019) reported
individual types of adverse events separately, while Jin (2013) reported no obvious adverse reactions; therefore, no meta-analysis
was performed. Several other studies only described specific adverse events, reported safety laboratory findings, or stated that
no obvious adverse reactions occurred without providing the total number of patients experiencing adverse events. These

studies were summarized descriptively and were not included in the quantitative analysis.
4. DISCUSSION
4.1. Characteristics of the Included Studies

This review included 28 randomized clinical trials evaluating two main treatment strategies: oral TCM alone versus HRT and
TCM combined with HRT versus HRT alone. The TCM herbal formulations varied considerably in composition, therapeutic
principles, and treatment duration, which generally ranged from 1 to 6 months. Reported outcomes mainly included FSH, E2,
AMH, AFC, LH, overall clinical effectiveness, and adverse events. Most studies had relatively small sample sizes and
methodological limitations. According to the RoB 2 assessment, all studies had at least one domain rated as “some concerns,”

mainly related to the randomization process, outcome measurement, and selection of the reported result.
4.2. Main Findings

The findings of this meta-analysis suggest that the effects of TCM varied according to the treatment strategy. TCM alone
showed clearer benefits for only some outcomes, mainly within the <3-month treatment period, whereas several outcomes,
including E2, AMH, LH, and AFC, did not differ significantly from HRT. In contrast, TCM combined with HRT showed more
consistent improvements across multiple outcomes, including reductions in FSH and LH, increases in AMH, and improvements
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in E2 and AFC in some subgroups, together with a higher overall clinical effectiveness rate. These findings are generally
consistent with previous meta-analyses of TCM combined with hormone therapy, in which combination treatment showed
benefits for several endocrine outcomes compared with hormone therapy alone (40). A recent meta-analysis comparing oral
TCM formulations alone with HRT also reported favorable trends in FSH, AMH, LH, E2, and AFC; however, substantial
heterogeneity was observed and the certainty of the evidence was low. (7) Although changes in FSH, E2, AMH, AFC, and LH
may reflect improvements in ovarian endocrine function and ovarian reserve, these outcomes are primarily biological markers
and do not directly indicate restoration of fertility. Therefore, the present findings should be interpreted mainly as improvements
in ovarian function-related parameters rather than evidence of reproductive recovery. The GRADE assessment also indicated
that the certainty of evidence was low or very low for most outcomes, mainly because of risk of bias, inconsistency, and
imprecision. High heterogeneity was observed in several analyses, particularly for FSH, E2, AMH, and AFC, with I? exceeding
90% in some comparisons. This heterogeneity may reflect multiple sources. First, the TCM formulations varied substantially in
their ingredients, dosages, and therapeutic principles, which may have resulted in differences in pharmacological effects. Second,
the HRT regimens used in the control groups were not fully consistent in terms of hormone type, dosage, and administration.
Third, treatment duration ranged from approximately 1 to 6 months, while baseline patient characteristics, including age, disease
duration, and severity of ovatian dysfunction, also differed across studies. In addition, the diagnostic ctitetia for POI/POF
varied according to the time of publication, laboratory methods for hormone measurements and AFC assessment may have
differed across centers, and the methodological quality of the included RCT's was generally limited. Leave-one-out analyses of
comparisons with sufficient numbers of studies and substantial heterogeneity showed that the pooled effects for FSH, E2,
AMH, and AFC in the TCM + HRT =3-month subgroup remained in the same direction after sequentially excluding each
study. However, 17 generally remained high, suggesting that the observed heterogeneity was not primarily driven by any single
study but more likely reflected clinical and methodological differences across trials. Therefore, the pooled estimates should be
interpreted as average effects across heterogeneous populations and treatment regimens rather than as uniform effects
applicable to all clinical settings. Regarding safety, 17 of the 28 included studies reported information on adverse events,
although reporting methods were inconsistent across studies. The available analyses showed no statistically significant
differences in the risk of adverse events among TCM, TCM + HRT, and HRT in subgroups with sufficient data. Therefore,
the current evidence does not support the conclusion that TCM is safer than HRT; rather, it indicates that no clear difference

in adverse event risk has been identified.
4.3, Limitations

This study has several limitations. First, the methodological quality of the included RCTs was generally suboptimal, and all
studies had at least one risk-of-bias domain rated as “some concerns.” Second, the TCM formulations varied substantially in
composition, dosage, and treatment duration, which may have contributed to the high heterogeneity observed in several analyses.
Third, some subgroups included only a small number of studies, reducing the precision of the effect estimates and limiting the
assessment of publication bias. Fourth, most outcomes were biological markers, whereas patient-important outcomes such as
menstrual recovery, pregnancy, live birth, and quality of life were not adequately evaluated. Requiring eligible studies to report
both FSH and E2 together with at least one ovarian reserve marker (AMH or AFC) may have excluded some RCTs that
otherwise met the PICO criteria but did not measure or fully report these outcomes. Therefore, outcome-related study selection
bias cannot be completely excluded. In addition, this review included only full-text articles published in English or Chinese and
did not include grey literature; therefore, the possibility of language bias and publication bias cannot be completely ruled out.
Finally, adverse event reporting was inconsistent across studies, and follow-up durations were generally short, limiting the ability
to fully assess long-term safety.

5. CONCLUSION

This systematic review and meta-analysis suggests that oral traditional Chinese herbal medicine, particularly when combined
with HRT, may improve several biological markers of ovarian endocrine function and ovarian reserve, including FSH, E2,
AMH, AFC, and LH in some subgroups. However, these changes should not be interpreted as evidence of restored fertility
because data on ovulation, pregnancy, and live birth were insufficient. Regarding safety, no clear differences in the risk of
adverse events were identified between treatment groups. However, the available evidence remains limited because relatively

few studies reported safety outcomes, the number of events was small, and follow-up periods were short. Given the substantial
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heterogeneity and the predominantly low or very low certainty of evidence, further well-designed RCT's with larger sample sizes

and longer follow-up are needed to confirm the clinical efficacy and safety of traditional Chinese herbal medicine for POI.
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APPENDIX 1
SEARCH STRATEGY

The literature search was conducted from the inception of each database to 27 July 2026 in PubMed, the Cochrane Library,
China National Knowledge Infrastructure (CNKI), Wanfang Data, and the VIP Database. The search strategy combined
controlled vocabulary terms, including Medical Subject Headings (MeSH) where applicable, with free-text terms related to
premature ovarian insufficiency and traditional Chinese herbal medicine. The Boolean operators AND and OR were used, and

the search syntax was adapted to each database. Studies published in English or Chinese were considered.

1. Wanfang: ( "Premature Ovarian Insufficiency" OR "Premature Ovarian Failure" OR "Primary Ovarian Insufficiency" )
AND ( "Chinese Herbal Medicine" OR herb* OR decoction OR "Chinese herbal formula" )

2. Cochraine Library : ( "Premature Ovarian Insufficiency" OR "Premature Ovatian Failure" OR "Primaty Ovarian
Insufficiency" ) AND ("Chinese Herbal Medicine" OR herb* OR decoction OR "Chinese herbal formula")

2. Pubmed: ("Primary Ovarian Insufficiency”"[MeSH] OR "ptimaty ovatian insufficiency"[Title/ Abstract] OR "premature
ovarian insufficiency"[Title/Abstractf OR "premature ovatian failure"[Title/Abstract] OR  "ptimary ovatian
failure"[Title/Abstract]) AND  ("Drugs, Chinese Herbal"[MeSH] OR "Chinese herbal*"[Tide/Abstract] OR
herb*[Title/Abstract] OR decoction*[Title/Abstract])

3. VIP: M=("F DR E DI e AN 4" OR "BREEFLEE" OR "R A VEIN LTI BEA 4" OR POI OR POF) AND M=("H12j"
OR "HHEZ" OR " E 7" OR P2 75" OR " 255" OR "HZiaT")

4. CNKI: SU=("FJ& M U S DhREAS 4+ O S 52+ Jif kM O S DD BEAS 4'+ PO+ POF)
and SU=(HZ)'+ 2]+ R 2 5 7+ 257 55+ R 25 ) + 256 T

Két qua tim kiém

Database Date searched | Coverage Results
PubMed 27-Jul-26 inception—27 Jul 2026 | 197
Cochrane Library | 27-Jul-26 inception—27 Jul 2026 | 34
CNKI 27-Jul-26 inception—27 Jul 2026 | 669
Wanfang Data 27-Jul-26 inception—27 Jul 2026 | 369
VIP 27-Jul-26 inception—27 Jul 2026 | 223

All records were imported into Zotero. Duplicate records were identified using Zotero’s duplicate-detection function and
subsequently checked manually before title and abstract screening.
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