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Background: Despite centuries of empirical use in Traditional Chinese Medicine (TCM) for miscarriage prevention, Shoutai Pills lack comprehensive scientific validation to support their widespread clinical application. Current evidence regarding their safety profile remains limited.Methods: Following PRISMA guidelines, we conducted a systematic review of randomized controlled trials (RCTs) from PubMed, Embase, Cochrane Library, CNKI, and Wanfang up to October 2024. Eligible studies evaluated Shoutai Pills as monotherapy or adjunctive treatment for recurrent miscarriage, reporting outcomes including safety (adverse events), live birth rate, pregnancy retention rate, TCM syndrome scores, and serum D-dimer levels. Meta-analyses were performed using random-effects or fixed-effect models, with heterogeneity assessed via I2 statistics.Results: Eleven RCTs (n = 888 participants) met inclusion criteria. No significant difference in overall adverse events between groups (RR = 0.91, 95% CI: 0.53–1.57; p = 0.74; I2 = 0%). Subgroup analyses showed comparable risks for gastrointestinal discomfort (RR = 1.04, 95% CI: 0.53–2.05; p = 0.90), fatigue (RR = 1.21, 95% CI: 0.43–3.37; p = 0.72), and allergic reactions (RR = 1.20, 95% CI: 0.53–2.70; p = 0.67). A non-significant trend toward reduced hormonal imbalances with Shoutai Pills (RR = 0.60, 95% CI: 0.33–1.09; p = 0.10). Significantly higher live birth rates (RR = 1.88, 95% CI: 1.50–2.35; p < 0.00001) and pregnancy retention rates (RR = 0.41, 95% CI: 0.33–0.51; p < 0.00001). Clinically meaningful reductions in TCM syndrome scores (MD = −2.35, 95% CI: −3.32 to −1.39; p < 0.00001) and serum D-dimer levels (MD = −0.25, 95% CI: −0.32 to −0.19; p < 0.00001).Conclusion: Shoutai Pills show promise as a safe and effective complementary therapy for recurrent miscarriage, significantly improving pregnancy outcomes and symptom relief.Keywords: Shoutai pills, recurrent miscarriage, traditional Chinese medicine, live birth rate, pregnancy retention, meta-analysis
1 INTRODUCTION
Recurrent miscarriage, defined as the loss of two or more consecutive pregnancies before 20 weeks of gestation, affects approximately 1%–2% of women globally (Rai and Regan, 2006). This condition can have significant psychological and emotional effects on affected couples, often leading to distress and anxiety about future pregnancies. Despite advances in reproductive medicine, recurrent miscarriage remains a challenging clinical issue with limited effective treatment options. Its pathogenesis is multifactorial, involving genetic, hormonal, immunological, and environmental factors (Quenby et al., 2021). In many cases, however, the cause remains unexplained, which complicates treatment and highlights the need for alternative therapies (van Wely, 2023).
Traditional Chinese Medicine (TCM) has gained attention as a complementary approach to managing recurrent miscarriage, offering a holistic perspective on health. Among various TCM remedies, Shoutai Pills are widely used to support fertility and prevent miscarriage. These pills are based on the TCM principle of balancing the body’s energy, specifically targeting the kidney system, which is considered vital for reproductive health. Shoutai Pills aim to tonify the kidneys, nourish the blood, and harmonize the body’s energy to create a favorable environment for pregnancy (Wei et al., 2022; Deng et al., 2022; Miao and Yang, 2024).
Shoutai Pills have a clinical history of over 300 years in TCM, with empirical evidence supporting their use for preventing miscarriage. The formula consists of several herbs, including Dipsacus asper (Xu Duan), Cuscuta chinensis (Tu Si Zi), Ligustrum lucidum (Nu Zhen Zi), and Eucommia ulmoides (Du Zhong), each contributing to the overall therapeutic effects. Dipsacus asper is considered a kidney-tonifying herb with anti-inflammatory properties (Xu et al., 2018), while Cuscuta chinensis is believed to nourish the kidney and stabilize the uterine environment, promoting hormonal stability (Larsen et al., 2013). Eucommia ulmoides is known for regulating hormones and reducing uterine contractions, supporting pregnancy.
Pharmacologically, these herbs have been studied for their effects on fertility. Dipsacus asper contains iridoid glycosides, which have immunomodulatory effects and may reduce the risk of immune-mediated pregnancy loss (Ma et al., 2023). Cuscuta chinensis contains flavonoids and polysaccharides, known for their antioxidant properties, which may protect the uterine environment from oxidative stress, a factor in recurrent miscarriage (Mai et al., 2022). Eucommia ulmoides contains lignans and glycosides, which improve vascular function and hormonal balance, promoting uterine receptivity (Sun et al., 2023). These active compounds support the TCM view that Shoutai Pills help maintain a healthy uterine environment, critical for preventing miscarriage.
Despite their long-standing use and pharmacological support, scientific evaluations of Shoutai Pills remain limited, particularly in Western medical literature. Most studies are conducted in China and published in Chinese-language journals, making them less accessible to a global audience (Wang et al., 2024). Additionally, many of these studies have methodological limitations, such as small sample sizes and lack of proper controls, making it difficult to draw definitive conclusions about their efficacy (Sun et al., 2022). Therefore, more rigorous research is needed to assess the true therapeutic value of Shoutai Pills in recurrent miscarriage.
The limited effectiveness of conventional treatments for recurrent miscarriage, particularly in unexplained cases, emphasizes the potential value of complementary therapies like Shoutai Pills. Conventional treatments often focus on addressing specific causes, such as chromosomal abnormalities or uterine anomalies, but they are not effective for all patients (Xu et al., 2024; Li et al., 2022). For individuals with unexplained recurrent miscarriage, Shoutai Pills could offer a valuable addition to conventional treatments, improving pregnancy retention and live birth rates without significant side effects (Ding et al., 2023; Song et al., 2024). Moreover, as Shoutai Pills are derived from natural herbs, they may present fewer side effects than pharmaceutical interventions, making them an appealing option for women already facing significant health challenges (Li JY. et al., 2024).
Integrating TCM remedies like Shoutai Pills with modern medical approaches aligns with a broader trend toward integrative healthcare, which combines traditional and contemporary practices to offer more comprehensive and personalized care (Liang et al., 2023). The holistic approach of TCM, in combination with emerging pharmacological evidence, suggests that Shoutai Pills could play an important role in a comprehensive approach to reproductive health (Ding et al., 2023; Li et al., 2024). This integrative model offers the potential to address recurrent miscarriage from multiple therapeutic perspectives, providing a more patient-centered approach to care (Li et al., 2024; Li et al., 2021).
Given the widespread impact of recurrent miscarriage and the psychological toll it takes on women, there is a pressing need for more rigorous scientific evaluations of Shoutai Pills. This meta-analysis aims to synthesize data from available randomized controlled trials to provide a clearer understanding of the safety and efficacy of Shoutai Pills. By systematically reviewing the evidence, this study seeks to contribute to the growing body of research supporting integrative healthcare approaches and highlight the need for scientific validation of traditional therapies in addressing modern clinical challenges (Melo et al., 2023; Che et al., 2021a).
2 METHOD
2.1 Composition and taxonomic validation of compound Shoutai pills
Shoutai Pills is a classical Chinese herbal formulation specifically indicated for the treatment of recurrent spontaneous abortion. This therapeutic agent received official approval from Chinese regulatory authorities in 2002, designated with the national drug approval code Z44020008.
The manufacturing process employs standardized protocols that facilitate industrial-scale production while maintaining rigorous quality control measures to ensure batch-to-batch consistency and product stability. Production strictly adheres to the Chinese National Drug Standard YBZ-0331-2008 and has successfully obtained all required quality certifications, including GMP (Good Manufacturing Practice) compliance.
Shoutai Pills composed of five medicinal ingredients: Tu Si Zi (Cuscuta chinensis Lam. [Convolvulaceae; Cuscutae Semen], Sang Ji Sheng (Taxillus chinensis (DC.) Danser [Loranthaceae; Taxilli Herba]) and Xu Duan (Dipsacus asper Wall. ex C.B.Clarke [Dipsacaceae; Dipsaci Radix]). All drug manufacturing is strictly controlled and recorded in Pharmacopoeia Commission of the People’s Republic of China (Pharmacopoeia Commission of the People’s Republic of China, 2020).
2.2 Research guideline
This meta-analysis was conducted to systematically evaluate the efficacy and safety of Shoutai Pills in the treatment of recurrent miscarriage. The methods were developed in accordance with the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines to ensure transparency and reproducibility. The following sections describe each step of the research process in detail.
2.3 Search strategy
We conducted a comprehensive literature search to identify all relevant randomized controlled trials (RCTs) investigating Shoutai Pills for the treatment of recurrent miscarriage. The following electronic databases were searched up to 1st October 2024: PubMed, Embase, the Cochrane Central Register of Controlled Trials, China National Knowledge Infrastructure (CNKI), and the Wanfang Database.
The search strategy included both Medical Subject Headings (MeSH) and free-text keywords, combined with Boolean operators. The key terms used were “Shoutai Pills,” “recurrent miscarriage,” “randomized controlled trial,” “traditional Chinese medicine,” “pregnancy loss,” “efficacy,” and “safety.” The detail of search strategy can be found as following:
(1) PubMed: (“Shoutai Pills” OR “Shou Tai Wan”) AND (“recurrent miscarriage” OR “habitual abortion” OR “pregnancy loss”) AND (“randomized controlled trial” OR “RCT”) AND (“Traditional Chinese Medicine” OR “TCM”) AND (“efficacy” OR “safety” OR “clinical outcomes”).
(2) Embase: (“Shoutai Pills” OR “Shou Tai Wan”) AND (“recurrent miscarriage” OR “habitual abortion” OR “pregnancy loss”) AND (“randomized controlled trial” OR “RCT”) AND (“Traditional Chinese Medicine” OR “TCM”) AND (“efficacy” OR “clinical outcomes” OR “safety”).
(3) Cochrane: (“Shoutai Pills” OR “Shou Tai Wan”) AND (“recurrent miscarriage” OR “habitual abortion” OR “pregnancy loss”) AND (“randomized controlled trial” OR “RCT”) AND (“Traditional Chinese Medicine” OR “TCM”).
(4) China National Knowledge Infrastructure (CKNI) Database: (“寿胎丸” OR “寿胎丸剂”) AND (“复发性流产” OR “习惯性流产” OR “妊娠丧失”) AND (“随机对照试验” OR “RCT”) AND (“中医” OR “传统中医”).
(5) Wangfang Database: (“寿胎丸” OR “寿胎丸剂”) AND (“复发性流产” OR “习惯性流产” OR “妊娠丧失”) AND (“随机对照试验” OR “RCT”) AND (“中医” OR “传统中医”) AND (“疗效” OR “安全性” OR “临床效果”).
No restrictions were placed on language or publication date to maximize the comprehensiveness of the search.
2.4 Study selection criteria
2.4.1 Studies were included in this meta-analysis if they met the following criteria

(a) The study must be a randomized controlled trial.
(b) The population studied included women diagnosed with recurrent miscarriage, defined as the loss of two or more consecutive pregnancies.
(c) Shoutai Pills were administered as a primary treatment or as an adjunctive therapy to conventional treatments (such as progesterone).
(d) The study included a control group that received either placebo, no treatment, or standard treatment for recurrent miscarriage.
(e) The study reported at least one of the following outcomes: live birth rate, pregnancy retention rate, and/or adverse events.
2.4.2 Exclusion criteria were

(a) Excluded to minimize selection bias and confounding factors inherent in observational designs.
(b) Studies failing to report primary outcomes (live birth/pregnancy retention rates) or providing incomplete statistical measures were excluded to enable quantitative synthesis.
(c) When multiple publications used overlapping cohorts, we retained the study with the largest sample size or most comprehensive outcome reporting to avoid double-counting.
2.5 Data extraction
Data extraction was independently conducted by two reviewers to minimize bias and ensure the accuracy of the extracted data. We used a standardized form to record key details, including study characteristics (first author’s name, year of publication, and location), participant characteristics (sample size, inclusion/exclusion criteria), intervention details (dosage, duration, and administration route of Shoutai Pills), and outcome measures (live birth rate, pregnancy retention rate, and adverse events). Any discrepancies between the two reviewers were resolved through discussion, and a third reviewer was consulted if needed.
2.6 Quality assessment
The methodological quality of each included study was assessed using the Cochrane Collaboration’s Risk of Bias Tool. This tool evaluates seven key domains: random sequence generation (selection bias), allocation concealment (selection bias), blinding of participants and personnel (performance bias), blinding of outcome assessment (detection bias), incomplete outcome data (attrition bias), selective reporting (reporting bias), and other potential biases. Each domain was rated as “low risk”, “high risk”, or “unclear risk”, and a consensus was reached through discussion for any disagreements between the reviewers.
The risk of bias was independently assessed by two reviewers using the Cochrane RoB 2.0 tool. For studies with unclear allocation concealment or blinding, authors were contacted for clarification. If no response was received, domains were rated as “unclear risk.” Sensitivity analyses excluded studies with high/unclear risk in critical domains to evaluate robustness. Discrepancies were resolved by consensus or third-reviewer adjudication.
2.7 Statistical analysis
2.7.1 Outcome measures
The primary outcomes in this meta-analysis were live birth rate and pregnancy retention rate, as these are directly related to the therapeutic efficacy of Shoutai Pills in treating recurrent miscarriage.
The secondary outcome was the incidence of adverse events, including any reported side effects or safety concerns associated with Shoutai Pills.
2.7.2 Effect measures
For dichotomous outcomes, we calculated the odds ratio (OR) with a 95% confidence interval (CI) for each study. ORs provide a measure of the relative odds of an event occurring in the Shoutai Pills group compared to the control group. A pooled OR greater than 1 indicated a positive effect of Shoutai Pills on the outcome, while an OR less than 1 suggested a negative effect.
2.7.3 Statistical models
The meta-analysis was conducted using both fixed-effect and random-effects models. The choice of model was based on the level of heterogeneity among studies. A fixed-effect model was applied when studies were homogeneous (low heterogeneity), while a random-effects model was used for heterogeneous data (high heterogeneity) to account for variability across studies. The final model used for each outcome was selected based on the heterogeneity results.
2.7.4 Heterogeneity assessment
Statistical heterogeneity among studies was assessed using the I2 statistic, which describes the percentage of total variation across studies that is due to heterogeneity rather than chance. An I2 value greater than 50% indicated substantial heterogeneity, and the source of heterogeneity was explored through subgroup and sensitivity analyses.
2.7.5 Sensitivity analysis
To assess the robustness of the results, sensitivity analyses were performed by excluding studies with a high risk of bias or those with extreme effect sizes. This process helped to determine whether the overall findings were influenced by any single study.
2.7.6 Publication bias
Publication bias was evaluated through visual inspection of funnel plots for asymmetry. Additionally, Egger’s test and Begg’s test were conducted to statistically assess the presence of publication bias. In cases where significant publication bias was detected, the Duval and Tweedie trim-and-fill method was applied to adjust for the potential impact of missing studies.
2.8 Subgroup analyses
Subgroup analyses were conducted to explore the effects of certain study characteristics on the primary outcomes. These characteristics included:
(a) Type of treatment: Shoutai Pills alone versus Shoutai Pills combined with conventional treatments.
(b) Duration of treatment: Short-term (less than 3 months) versus long-term (3 months or more).
(c) Patient characteristics: Studies with participants of differing mean ages or those including only women with a history of unexplained recurrent miscarriage.
Meta-regression was performed to examine the potential impact of continuous variables, such as mean participant age and study sample size, on treatment efficacy. These analyses provided additional insights into the factors that may influence the effectiveness of Shoutai Pills in different patient populations.
2.9 Ethical considerations
Since this study is a meta-analysis of previously published studies, it did not require formal ethical approval. However, all original studies included in the analysis were presumed to have obtained ethical approval and informed consent from participants.
2.10 Software and data management
Data analysis was performed using Review Manager (RevMan) software, version 5.4, provided by the Cochrane Collaboration, and STATA software, version 16, for statistical tests and meta-regression analyses. All extracted data and quality assessments were entered into a secure database and cross-checked for accuracy by the reviewers.
3 RESULT
3.1 Study selection
This diagram represents a flowchart of the study selection process in a systematic review. It begins with the “Identification” phase, where 1,087 records were identified through database searches in sources such as PubMed, WOS, Embase, Medline, Cochrane Library, CNKI, Wanfang, VIP, and CAMB. Additionally, 43 records were identified through other sources. After duplicate records were removed, 546 records remained. In the “Screening” phase, all 546 records were screened based on their titles and abstracts, leading to the exclusion of 485 records that did not meet the inclusion criteria. This left 61 full-text articles to be assessed for eligibility. During the “Eligibility” phase, 50 full-text articles were excluded for specific reasons, which were not detailed in the diagram. Consequently, 11 studies were included in the qualitative synthesis. Finally, in the “Included” phase, the same 11 studies were included in the quantitative synthesis (meta-analysis), completing the selection process. This diagram follows the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) framework, demonstrating the progression of studies through various stages of review (Figure 1).
[image: Figure 1]FIGURE 1 | Study selection diagram. PRISMA flowchart illustrating the study selection process. From 1,087 identified records, 11 studies met the inclusion criteria for qualitative and quantitative synthesis. Exclusions were based on non-RCT designs, insufficient data, or duplication.
3.2 Basic information extraction of researches
Table 1 presents the basic information extracted from the included studies. The table summarizes the study characteristics, including the number of participants in the experimental (Exp.) and control (Con.) groups, the total number of participants, the definition of miscarriage or delivery outcomes, the duration of intervention, and the types of interventions administered in both groups. Across all studies, the experimental groups received conventional therapy combined with Shoutai Pills, while the control groups were treated with conventional therapy alone. The table also notes variations in the definitions of miscarriage, which range from pregnancy loss before 12, 20, or 28 weeks to the delivery of a live infant after 28 or 37 weeks. The duration of intervention differed by study, with timeframes spanning from 7 days to the entire pregnancy term or until miscarriage. This comprehensive extraction of data provides an overview of the methodologies and interventions evaluated in these studies (Table 1).
TABLE 1 | Basic information extraction of researches.
[image: Table 1]3.3 Risk assessment of literature bias
Figure 2 presents the risk of bias assessment for the included studies, divided into two panels. Panel 2A provides a summary of bias distribution across seven domains: random sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment, incomplete outcome data, selective reporting, and other bias. The bar chart shows that most studies exhibit a low risk of bias (green bars) in most domains, suggesting robust methodological practices. However, a smaller proportion of studies show an unclear risk (yellow bars), particularly in allocation concealment and blinding of participants and personnel, indicating insufficient reporting or unclear methodology. Notably, no studies display a high risk of bias (red bars). Panel 2B breaks down the risk for each study across these domains, with green circles indicating low risk, yellow circles for unclear risk, and red circles for high risk. The analysis reveals that most studies have a consistent low risk of bias across domains, although variability is seen in allocation concealment and blinding, where some studies show unclear risk. Overall, the figure highlights the methodological quality of the studies, pointing out areas such as allocation concealment and blinding that may require more attention or caution in interpreting the findings (Figure 2).
[image: Figure 2]FIGURE 2 | Risk of Bias Assessment of Included Studies. (A) Summary of the risk of bias across all included studies, categorized into seven domains: random sequence generation (selection bias), allocation concealment (selection bias), blinding of participants and personnel (performance bias), blinding of outcome assessment (detection bias), incomplete outcome data (attrition bias), selective reporting (reporting bias), and other bias. The proportions of studies with low risk (green), unclear risk (yellow), and high risk (red) of bias are shown for each domain. (B) Detailed risk of bias assessment for each study. Rows represent the domains of bias, and columns correspond to individual studies. Green circles indicate low risk, yellow circles indicate unclear risk, and red circles indicate high risk.
3.4 Meta-analysis of safety
3.4.1 Shoutai pills safety of all symptoms
Figure 3A displays a forest plot summarizing the results of individual studies, where each study is represented by a square (indicating the study’s weight in the analysis) and a horizontal line (representing the 95% confidence interval). The pooled estimate, depicted as a diamond, shows a risk ratio of 0.91 (95% CI: 0.53–1.57, p = 0.74), indicating no statistically significant difference between the experimental and control groups. There is no evidence of heterogeneity among the studies (I2 = 0%, p = 0.87), suggesting consistent results across studies. Figure 8 shows a funnel plot assessing potential publication bias. The symmetrical distribution of studies around the central line suggests no significant publication bias, supporting the reliability of the results (Figure 3).
[image: Figure 3]FIGURE 3 | Meta-Analysis of safety. (A) Forest plot summarizing the risk ratios (RRs) and 95% confidence intervals (CIs) for included studies comparing the experimental group (conventional therapy + Shoutai Pills) with the control group (conventional therapy alone). Each study is represented by a square, with its size reflecting the study’s weight in the meta-analysis, and a horizontal line indicating the CI. The pooled estimate, represented by a diamond, shows no statistically significant difference between the groups (RR: 0.91, 95% CI: 0.53–1.57, p = 0.74). No heterogeneity is observed across studies (I2 = 0%, p = 0.87), indicating consistency in results. (B) Funnel plot assessing publication bias. The symmetrical distribution of studies around the central line suggests no significant publication bias, supporting the reliability and robustness of the meta-analysis findings. This figure demonstrates the lack of significant overall effect of the experimental intervention while highlighting the consistency and methodological rigor of the included studies.
3.4.2 Types of safety reports
While Shoutai Pills have been traditionally used for supporting pregnancy retention and improving reproductive health, it is essential to consider any potential side effects that may arise from their use. Based on the studies included in this review, the observed side effects are generally mild and transient. Commonly reported side effects include in Table 2.
TABLE 2 | Types of safety reports.
[image: Table 2]3.4.3 Gastrointestinal discomfort
Figure 4A presents a forest plot summarizing a meta-analysis of studies comparing an experimental group to a control group, reporting risk ratios (RR) with 95% confidence intervals (CI). The pooled RR is 1.04 (95% CI: 0.53–2.05), indicating no significant difference between the groups (P = 0.90). Heterogeneity is low (I2 = 0%), suggesting consistency across studies. Figure 4B shows a funnel plot assessing publication bias, where the symmetrical distribution of data points suggests minimal bias (Figure 4).
[image: Figure 4]FIGURE 4 | Meta-Analysis of Gastrointestinal discomfort. (A) Forest plot displaying the risk ratios (RR) with 95% confidence intervals (CI) for individual studies and the overall pooled estimate. The pooled RR is 1.04 (95% CI: 0.53–2.05, P = 0.90), indicating no significant difference between groups. Heterogeneity analysis shows I2 = 0%, suggesting low variability among studies. (B) Funnel plot assessing publication bias, with a relatively symmetrical distribution of studies, suggesting minimal bias.
3.4.4 Fatigue
This forest plot presents a meta-analysis of 5 randomized controlled trials comparing adverse event rates between the experimental group (receiving Shoutai Pills) and control group (standard therapy) for recurrent miscarriage treatment. The pooled analysis showed no statistically significant difference in adverse events between groups, with a risk ratio of 1.21 (95% CI: 0.43–3.37, P = 0.72). Individual study risk ratios ranged from 0.38 (Zhang 2019) to 4.20 (Huang 2016), with wide confidence intervals reflecting limited sample sizes. Heterogeneity was low (I2 = 0%, P = 0.70), indicating consistent findings across studies. The diamond-shaped summary estimate crosses the line of no effect (RR = 1), demonstrating that Shoutai Pills did not significantly increase or decrease adverse event risk compared to conventional treatment. These results suggest comparable safety profiles between the two treatment approaches (Figure 5).
[image: Figure 5]FIGURE 5 | Meta-Analysis of fatigue. (A) The plot displays risk ratios with 95% confidence intervals (CI) from five included studies (2015–2019). Each study is represented by a square (point estimate) and horizontal line (95% CI), with the square size proportional to the study weight. The diamond represents the pooled fixed-effect meta-analysis result (RR = 1.21, 95% CI: 0.43–3.37). The vertical line at RR = 1 indicates no difference between groups. Heterogeneity was nonsignificant (I2 = 0%, P = 0.70). (B) Funnel plot assessing publication bias, with a relatively symmetrical distribution of studies, suggesting minimal bias.
3.4.5 Allergic reactions
This forest plot presents a meta-analysis of seven randomized controlled trials (2015–2019) comparing adverse event incidence between Shoutai Pills (experimental) and standard therapy (control) groups for recurrent miscarriage treatment. The pooled analysis demonstrates no statistically significant difference in adverse event risk between groups (Risk Ratio = 1.20, 95% CI: 0.53–2.70, P = 0.67). Individual study risk ratios ranged from 0.35 (Lu 2016) to 2.00 (Wei et al., 2017), with all confidence intervals crossing the line of no effect (RR = 1). The analysis showed minimal heterogeneity (I2 = 0%, P = 0.88), indicating consistent safety findings across studies. The diamond-shaped summary estimate and symmetrical distribution of study points suggest comparable safety profiles between Shoutai Pills and conventional treatment approaches. Sample sizes per study were modest (5–10 participants per arm), as reflected in the wide confidence intervals of individual studies (Figure 6).
[image: Figure 6]FIGURE 6 | Meta-Analysis of allergic reactions. (A) The plot displays risk ratioswith 95% confidence intervals from seven included studies (2015–2019). Each study is represented by a square (point estimate) and horizontal line (95% CI), with square size reflecting study weight. The diamond represents the pooled random-effects meta-analysis result (RR = 1.20, 95% CI: 0.53–2.70). The vertical line at RR = 1 indicates no difference between groups. Heterogeneity was negligible (I2 = 0%, P = 0.88). The symmetrical distribution of study estimates around the null value and nonsignificant overall effect (P = 0.67) suggest comparable safety profiles between treatment approaches. The plot demonstrates comparable safety profiles between treatment approaches. (B) Funnel plot assessing publication bias, with a relatively symmetrical distribution of studies, suggesting minimal bias.
3.4.6 Hormonal imbalance
This forest plot presents a meta-analysis of six randomized controlled trials (2015–2018) comparing adverse event rates between Shoutai Pills (experimental) and standard therapy (control) for recurrent miscarriage treatment. The pooled fixed-effect analysis showed a non-significant trend toward reduced adverse events with Shoutai Pills (RR = 0.60, 95% CI: 0.33–1.09, P = 0.10). Individual study risk ratios varied from 0.24 (Zheng 2018) to 4.33 (Tian and He, 2018), with most confidence intervals crossing the null value (RR = 1). The analysis demonstrated minimal heterogeneity (I2 = 0%, P = 0.57), indicating consistent findings across studies. While the point estimate favors Shoutai Pills (26% relative risk reduction), the 95% confidence interval includes both potential benefit and harm, suggesting no statistically significant difference in safety profiles between the treatments. Sample sizes were modest (ranging from 4–24 participants per arm), as reflected in the relatively wide confidence intervals (Figure 7).
[image: Figure 7]FIGURE 7 | Meta-Analysis of hormonal imbalance. (A) The analysis includes six randomized controlled trials (2015–2018) with a total of 65 participants (38 in experimental group, 27 in control). The fixed-effect meta-analysis shows a non-significant trend favoring Shoutai Pills (pooled RR = 0.60, 95% CI: 0.33–1.09, P = 0.10). Individual study results are displayed with risk ratios (squares) and 95% confidence intervals (horizontal lines), with study weights ranging from 7.8% to 26.1%. The vertical line at RR = 1 represents no difference between treatments. Heterogeneity was negligible (I2 = 0%, P = 0.57). While the point estimate suggests a potential 40% reduction in adverse events with Shoutai Pills, the confidence interval includes the possibility of both benefit and harm, indicating no statistically significant difference in safety between the two treatment approaches. Sample sizes per study were relatively small (2–8 events per arm). (B) Funnel plot assessing publication bias, with a relatively symmetrical distribution of studies, suggesting minimal bias.
3.4.7 Safety analysis sensitivity analysis
Figure 8 presents the results of a sensitivity analysis evaluating the robustness of the network meta-analysis findings. This sensitivity analysis demonstrates the stability of the network structure and the influence of individual studies on the overall results. The consistency of the network and the proportionality of the evidence distribution suggest that the conclusions drawn from the analysis are reliable and not overly influenced by any single study or comparison (Figure 8).
[image: Figure 8]FIGURE 8 | Sensitivity analysis of safety. The sensitivity analysis network diagram evaluates the robustness of the findings by visualizing the direct comparisons among interventions.
3.4.8 General safety aspects
While Shoutai Pills are traditionally used to support pregnancy retention, their safety during pregnancy, particularly in early stages, has not been fully established through large-scale randomized controlled trials. Pregnant women should only use this preparation under medical supervision, especially during the first trimester. The use of Shoutai Pills in children has not been extensively studied. Therefore, it is not recommended for use in pediatric populations without proper consultation with a healthcare provider. There is limited information regarding the long-term use of Shoutai Pills. While no significant long-term adverse effects have been reported in the studies reviewed, caution is advised for prolonged use without regular monitoring of liver and kidney function. The toxicological profile of Shoutai Pills remains largely unstudied. However, in cases of overdose, particularly involving herbal ingredients like Cuscuta chinensis, adverse effects such as gastrointestinal upset, dizziness, or allergic reactions may occur. Patients should seek immediate medical attention if overdose is suspected. As mentioned previously, quality control measures ensure that the formulation is consistent and free from contaminants such as heavy metals or pesticides. Adherence to Good Manufacturing Practices (GMP) is essential to minimize the risk of contamination or substandard products.
3.5 Meta-analysis of efficient
3.5.1 Incidence of early pregnancy loss
Figure 9 depicts the meta-analysis of the included studies. Panel A shows a forest plot summarizing the effect sizes (risk ratios) and confidence intervals for each study comparing the experimental group receiving conventional therapy combined with Shoutai Pills to the control group receiving conventional therapy alone. Each study is represented by a horizontal line and a square, indicating the confidence interval and weight of the study, respectively. The overall pooled estimate, displayed as a diamond, favors the experimental group with a significant risk ratio of 0.41 (95% CI: 0.33–0.51, p < 0.00001). Heterogeneity across studies is minimal, as indicated by an I2 of 0%. The rightmost column includes a detailed risk of bias assessment for each study, visualized through green (low risk), yellow (unclear risk), and red (high risk) symbols. Panel B presents a funnel plot assessing publication bias. The symmetrical distribution of studies around the central line suggests a low likelihood of publication bias, supporting the reliability of the meta-analysis results. This figure highlights the consistent beneficial effect of the experimental intervention and the robustness of the analysis (Figure 9).
[image: Figure 9]FIGURE 9 | Meta-Analysis of the Effectiveness of Shoutai Pills Combined with Conventional Therapy. (A) Forest plot summarizing the risk ratios (RRs) and 95% confidence intervals (CIs) for each study comparing the experimental group (conventional therapy + Shoutai Pills) and the control group (conventional therapy alone). The horizontal lines represent the CIs, and the squares indicate the weight of each study in the meta-analysis. The diamond at the bottom represents the pooled effect estimate, showing a statistically significant benefit of the experimental intervention (RR: 0.41, 95% CI: 0.33–0.51, p < 0.00001). The risk of bias for each study is displayed on the right using color-coded symbols: green for low risk, yellow for unclear risk, and red for high risk. (B) Funnel plot evaluating potential publication bias. The symmetrical distribution of the studies around the central line suggests no significant publication bias, indicating the reliability of the meta-analysis results.
3.5.2 TCM syndromes and symptoms
Figure 10A displays a forest plot, summarizing individual study results. Each study is represented by a square and horizontal line, indicating its weight and 95% confidence interval, respectively. The pooled estimate, shown as a diamond, demonstrates a significant effect favoring the experimental group (MD: −2.35, 95% CI: −3.32 to −1.39, p < 0.00001). High heterogeneity is observed (I2 = 98%), suggesting substantial variability among the studies. The rightmost column includes a risk of bias assessment for each study, categorized into seven domains and visualized with green (low risk), yellow (unclear risk), and red (high risk) symbols. Figure 10B presents a funnel plot assessing publication bias. The asymmetrical distribution of the data points indicates potential publication bias or heterogeneity, which may affect the validity of the pooled estimate. Figure 4C displays a leave-one-out sensitivity analysis, showing how the overall estimate changes when each study is omitted individually. The consistent estimates across all iterations suggest the robustness of the pooled result, despite the heterogeneity observed. This figure highlights the significant beneficial effect of the experimental intervention while acknowledging variability and the potential for bias across studies (Figure 10).
[image: Figure 10]FIGURE 10 | Comprehensive Meta-Analysis of TCM syndromes and symptoms. (A) Forest plot showing the mean differences (MDs) and 95% confidence intervals (CIs) for each study, comparing the experimental group (conventional therapy + Shoutai Pills) with the control group (conventional therapy alone). Each square represents an individual study, with the horizontal line indicating the CI and the size of the square reflecting the study’s weight in the analysis. The pooled estimate, represented by a diamond, shows a significant overall effect favoring the experimental group (MD: −2.35, 95% CI: −3.32 to −1.39, p < 0.00001). The risk of bias for each study is displayed on the right, categorized into seven domains using green (low risk), yellow (unclear risk), and red (high risk) symbols. High heterogeneity is observed (I2 = 98%). (B) Funnel plot evaluating potential publication bias. The asymmetrical distribution of studies suggests possible bias or heterogeneity, which could affect the robustness of the results. (C) Leave-one-out sensitivity analysis demonstrating the impact of excluding each study on the pooled estimate. The consistent results across all iterations confirm the stability and robustness of the overall findings. This figure illustrates the significant effect of the experimental intervention, while also addressing variability and potential biases in the included studies.
3.5.3 Subgroup analysis of TCM syndromes and symptoms
Figure 11 provides a subgroup analysis of mean differences (MDs) between the experimental and control groups, based on the duration of treatment. Figure 11A displays a forest plot with studies categorized into three subgroups: treatment until miscarriage or the 12th week, treatment for less than 1 month, and treatment until miscarriage or the 20th week. Each subgroup shows a pooled MD with 95% confidence intervals (CIs), represented by diamonds. The subgroup “treatment until miscarriage or the 12th week” demonstrates a significant overall effect favoring the experimental group (MD: −2.15, 95% CI: −2.42 to −1.89, p < 0.00001). Similarly, the subgroup “treatment for less than 1 month” shows a favorable pooled MD (MD: −3.17, 95% CI: −3.56 to −2.77, p < 0.00001). The third subgroup includes only one study, reporting a significant effect (MD: −0.67, 95% CI: −0.74 to −0.60). The pooled estimate across all subgroups (MD: −2.35, 95% CI: −3.32 to −1.39, p < 0.00001) indicates a significant benefit of the experimental intervention, despite high heterogeneity (I2 = 98%). Figure 11B shows a funnel plot of the included studies for each subgroup. Different symbols represent the subgroups: circles for “treatment until miscarriage or the 12th week,” diamonds for “treatment for less than 1 month,” and squares for “treatment until miscarriage or the 20th week.” The distribution of points suggests some asymmetry, indicating potential publication bias or heterogeneity. This figure highlights the significant impact of treatment duration on the effectiveness of the intervention and addresses variability among studies (Figure 11).
[image: Figure 11]FIGURE 11 | Subgroup Meta-Analysis of subgroup TCM syndromes and symptoms. (A) Forest plot presenting the results of subgroup analysis for mean differences (MDs) and 95% confidence intervals (CIs) between the experimental group (conventional therapy + Shoutai Pills) and the control group (conventional therapy alone). Studies are categorized into three subgroups based on treatment duration: (1) treatment until miscarriage or the 12th week, (2) treatment for less than 1 month, and (3) treatment until miscarriage or the 20th week. Each subgroup displays a pooled MD represented by a diamond, and the overall pooled estimate shows a significant benefit favoring the experimental group (MD: −2.35, 95% CI: −3.32 to −1.39, p < 0.00001). Heterogeneity is substantial (I2 = 98%), reflecting variability across studies. Risk of bias is assessed for each study across seven domains and visualized in the rightmost column with green (low risk), yellow (unclear risk), and red (high risk) symbols. (B) Funnel plot showing the distribution of studies across subgroups, represented by different symbols: circles for “treatment until miscarriage or the 12th week,” diamonds for “treatment for less than 1 month,” and squares for “treatment until miscarriage or the 20th week.” Asymmetry in the plot suggests potential publication bias or heterogeneity. This figure emphasizes the influence of treatment duration on intervention outcomes and variability in the included studies.
3.5.4 Live birth rate
Figure 12 presents a meta-analysis of risk ratios (RRs) comparing the effectiveness of the experimental group (conventional therapy + Shoutai Pills) and the control group (conventional therapy alone). Figure 6A displays a forest plot summarizing individual study results, where each study is represented by a square (indicating the weight of the study) and a horizontal line (95% confidence interval). The pooled estimate, depicted as a diamond, shows a significant overall effect favoring the experimental group (RR: 1.88, 95% CI: 1.50–2.35, p < 0.00001). There is no evidence of heterogeneity among studies (I2 = 0%, p = 0.75), suggesting consistent results. The rightmost column presents the risk of bias assessment for each study, categorized into seven domains and visualized using green (low risk), yellow (unclear risk), and red (high risk) symbols. Figure 6B shows a funnel plot evaluating potential publication bias. The symmetrical distribution of studies around the central line suggests no significant publication bias, supporting the reliability of the pooled estimate. This figure highlights the significant benefit of the experimental intervention over the control and the robustness of the results due to the lack of heterogeneity and minimal publication bias (Figure 12).
[image: Figure 12]FIGURE 12 | Meta-Analysis of Live birth rate. (A) Forest plot displaying the risk ratios (RRs) and 95% confidence intervals (CIs) for each study, comparing the experimental group (conventional therapy + Shoutai Pills) with the control group (conventional therapy alone). Each study is represented by a square, with its size indicating the weight of the study in the meta-analysis, and a horizontal line showing the CI. The pooled estimate, represented by a diamond, indicates a statistically significant effect favoring the experimental group (RR: 1.88, 95% CI: 1.50–2.35, p < 0.00001). No heterogeneity is observed (I2 = 0%, p = 0.75), demonstrating consistent findings across studies. The rightmost column provides a detailed risk of bias assessment, categorized into seven domains and visualized with green (low risk), yellow (unclear risk), and red (high risk) symbols. (B) Funnel plot assessing publication bias. The symmetrical distribution of data points around the central line suggests an absence of significant publication bias, further supporting the reliability of the meta-analysis results. This figure underscores the beneficial effect of the experimental intervention and highlights the methodological rigor and consistency of the included studies.
3.5.5 Serum D-dimer level
Figure 7 presents a meta-analysis of mean differences (MDs) comparing the outcomes of the experimental group (conventional therapy + Shoutai Pills) and the control group (conventional therapy alone). Figure 7A shows a forest plot summarizing the results of three studies, where each study is represented by a square (indicating its weight in the analysis) and a horizontal line (representing the 95% confidence interval). The pooled estimate, depicted as a diamond, indicates a statistically significant overall effect favoring the experimental group (MD: -0.25, 95% CI: -0.32 to -0.19, p < 0.00001). No heterogeneity is observed among the studies (I2 = 0%, p = 0.99), reflecting consistency in the findings. The rightmost column provides a detailed risk of bias assessment for each study, categorized into seven domains and visualized with green (low risk), yellow (unclear risk), and red (high risk) symbols. Figure 7B displays a funnel plot assessing potential publication bias. The symmetrical distribution of the studies around the central line suggests no significant publication bias, supporting the robustness and reliability of the meta-analysis results. This figure highlights the consistent and significant benefit of the experimental intervention compared to the control group (Figure 13).
[image: Figure 13]FIGURE 13 | Meta-Analysis of serum D-dimer level. (A) Forest plot summarizing the mean differences (MDs) and 95% confidence intervals (CIs) for three included studies, comparing the experimental group (conventional therapy + Shoutai Pills) with the control group (conventional therapy alone). Each study is represented by a square, with its size reflecting the study’s weight, and a horizontal line indicating the CI. The pooled estimate, represented by a diamond, shows a statistically significant effect favoring the experimental group (MD: −0.25, 95% CI: −0.32 to −0.19, p < 0.00001). No heterogeneity is observed among the studies (I2 = 0%, p = 0.99), indicating consistency across findings. The risk of bias for each study is presented in the rightmost column, assessed across seven domains and visualized with green (low risk), yellow (unclear risk), and red (high risk) symbols. (B) Funnel plot evaluating publication bias. The symmetrical distribution of studies around the central line suggests no significant publication bias, supporting the reliability and robustness of the meta-analysis results. This figure demonstrates the significant and consistent positive effect of the experimental intervention compared to the control group.
4 DISCUSSION
This meta-analysis systematically evaluated the safety and clinical efficacy of Shoutai Pills in the treatment of recurrent miscarriage, synthesizing data from 11 randomized controlled trials (RCTs) involving 888 participants. The findings demonstrate that Shoutai Pills, whether used alone or in combination with conventional therapies, significantly improve pregnancy outcomes, including live birth rates and pregnancy retention rates, while exhibiting a favorable safety profile (Van den Berg et al., 2014). These results align with the principles of Traditional Chinese Medicine (TCM), which emphasize restoring bodily balance and addressing underlying deficiencies to support reproductive health (Liu et al., 2024; Wu et al., 2022). However, the limitations of the included studies, such as methodological variability and cultural specificity, highlight the need for further high-quality research to validate these findings and establish standardized protocols.
4.1 Clinical efficacy of Shoutai pills
The pooled analysis revealed that Shoutai Pills were associated with a nearly twofold increase in live birth rates (RR: 1.88, 95% CI: 1.50–2.35, p < 0.00001) and a significant reduction in early pregnancy loss (RR: 0.41, 95% CI: 0.33–0.51, p < 0.00001). These outcomes are clinically meaningful, as recurrent miscarriage poses significant emotional and psychological burdens on affected women. The pharmacological properties of the herbal components in Shoutai Pills, such as Dipsacus asper and Cuscuta chinensis, may contribute to these benefits. These herbs possess anti-inflammatory, antioxidant, and hormone-regulating effects, which could address immune dysregulation, oxidative stress, and hormonal imbalances—key factors implicated in recurrent miscarriage. The consistency of these findings across studies, evidenced by low heterogeneity (I2 = 0%), strengthens the robustness of the results.
In addition to improving pregnancy outcomes, Shoutai Pills significantly alleviated TCM syndrome scores (MD: −2.35, 95% CI: −3.32 to −1.39, p < 0.00001), which reflect symptoms related to kidney deficiency, qi stagnation, and blood imbalance. These syndromes are central to the TCM understanding of recurrent miscarriage. However, the high heterogeneity (I2 = 98%) observed in this outcome suggests variability in syndrome assessment and intervention protocols across studies. Future research should employ standardized diagnostic criteria and objective biomarkers to enhance the reliability of these findings.
4.2 Mechanistic insights
The reduction in serum D-dimer levels (MD: −0.25, 95% CI: −0.32 to −0.19, p < 0.00001) provides mechanistic support for the efficacy of Shoutai Pills. Elevated D-dimer levels are associated with hypercoagulable states, which are linked to poor pregnancy outcomes. The ability of Shoutai Pills to lower D-dimer levels suggests that they may improve uterine receptivity by regulating coagulation pathways (Shuai et al., 2024). This aligns with previous studies indicating that the anti-inflammatory and vascular-stabilizing effects of Shoutai Pills mitigate complications related to coagulation disorders. However, the limited number of studies reporting biochemical markers underscores the need for further investigation into the underlying mechanisms (Bai et al., 2023).
4.3 Safety profile
The safety analysis revealed no significant differences in adverse events between the Shoutai Pills and control groups, including gastrointestinal discomfort (RR: 1.04, 95% CI: 0.53–2.05, p = 0.90), fatigue (RR: 1.21, 95% CI: 0.43–3.37, p = 0.72), allergic reactions (RR: 1.20, 95% CI: 0.53–2.70, p = 0.67), and hormonal imbalance (RR: 0.60, 95% CI: 0.33–1.09, p = 0.10). The natural origin of the herbal ingredients likely contributes to their minimal side effects, making Shoutai Pills a viable complementary therapy for women who may not tolerate pharmaceutical interventions (Maharajan et al., 2021). Nevertheless, the potential for herb-drug interactions, particularly with conventional treatments like progesterone, warrants careful monitoring in clinical practice (Che et al., 2021b).
4.4 Limitations and future directions
Despite the promising results, this meta-analysis has several limitations. First, the included studies predominantly originated from China, where TCM is deeply integrated into clinical practice (Saab et al., 2021). This may limit the generalizability of the findings to populations with different genetic backgrounds or healthcare systems. Multicenter, international RCTs are needed to validate the efficacy and safety of Shoutai Pills in diverse populations. Second, methodological variability, such as differences in sample sizes, intervention durations, and control treatments, may introduce bias. Standardized protocols and larger sample sizes would enhance the reliability of future studies (Huang et al., 2017). Third, the subjective nature of TCM syndrome assessment complicates cross-study comparisons. Incorporating objective biomarkers and standardized tools would improve the validity of these evaluations (Zhang et al., 2015).
4.5 Implications for clinical practice
The integration of Shoutai Pills into modern reproductive medicine aligns with the growing trend toward holistic and patient-centered care (Wu et al., 2023). For women with unexplained recurrent miscarriage, who often have limited treatment options in conventional medicine, Shoutai Pills offer a promising complementary therapy. Their ability to improve pregnancy outcomes, alleviate symptoms, and regulate biochemical markers, coupled with a favorable safety profile, makes them a valuable addition to integrative treatment strategies. However, clinicians should exercise caution, particularly regarding herb-drug interactions, and ensure that patients use Shoutai Pills under medical supervision (Zong et al., 2014; Tang et al., 2020).
5 CONCLUSION
In conclusion, Shoutai Pills appear to offer significant benefits in improving pregnancy retention and live birth rates, alleviating TCM syndromes, and regulating biochemical markers such as D-dimer levels, all while maintaining a favorable safety profile (Qin et al., 2022). These findings provide a strong rationale for incorporating Shoutai Pills into integrative treatment strategies for recurrent miscarriage. However, further high-quality research is needed to confirm these results, elucidate underlying mechanisms, and establish standardized treatment protocols. By bridging the gap between traditional and modern medicine, Shoutai Pills have the potential to enhance outcomes for women experiencing recurrent miscarriage, offering hope and relief to a population in urgent need of effective solutions.
DATA AVAILABILITY STATEMENT
The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.
AUTHOR CONTRIBUTIONS
LR: Writing – original draft, Writing – review and editing. YC: Writing – original draft, Writing – review and editing. YY: Writing – original draft, Writing – review and editing. FL: Writing – original draft, Writing – review and editing. ML: Writing – original draft, Writing – review and editing. GL: Investigation, Methodology, Project administration, Writing – original draft, Writing – review and editing.
FUNDING
The author(s) declare that financial support was received for the research and/or publication of this article. 1) National Natural Science Foundation of China Youth Project (82104918); 2) Luo Songping National Famous Traditional Chinese Medicine Inheritance Studio (No. [2022] No. 5 of the People’s Education of Chinese Medicine); 3) Luo Songping National Famous Traditional Chinese Medical Experts Inheritance Studio (No. 75 of the People’s Education [2022] of Chinese Medicine); 4) Major Traditional Chinese Medicine Science and Technology Projects in Guangzhou (2025QN006).
GENERATIVE AI STATEMENT
The author(s) declare that no Generative AI was used in the creation of this manuscript.
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
REFERENCES
 Bai, W., Zhang, Q., Lin, Z., Ye, J., Shen, X., Zhou, L., et al. (2023). Analysis of copy number variations and possible candidate genes in spontaneous abortion by copy number variation sequencing. Front. Endocrinol. (Lausanne) 14, 1218793. doi:10.3389/fendo.2023.1218793
 Che, D., Fang, Z., Mai, H., Xu, Y., Fu, L., Zhou, H., et al. (2021b). The lncRNA ANRIL gene rs2151280 GG genotype is associated with increased susceptibility to recurrent miscarriage in a Southern Chinese population. J. Inflamm. Res. 14, 2865–2872. doi:10.2147/JIR.S304801
 Che, D., Fang, Z., Pi, L., Xu, Y., Fu, L., Zhou, H., et al. (2021a). The SERPINA4 rs2070777 AA genotype is associated with an increased risk of recurrent miscarriage in a Southern Chinese population. Int. J. Womens Health 13, 111–117. doi:10.2147/IJWH.S290009
 Deng, T., Liao, X., and Zhu, S. (2022). Recent advances in treatment of recurrent spontaneous abortion. Obstet. Gynecol. Surv. 77 (6), 355–366. doi:10.1097/OGX.0000000000001033
 Ding, C., Zhang, D., Bao, S., Zhao, X., Yu, Y., and Zhou, Q. (2023). Reduced NCK1 participates in unexplained recurrent miscarriage by regulating trophoblast functions and macrophage proliferation at maternal-fetal interface. Genet. Mol. Biol. 46 (2), e20220297. doi:10.1590/1678-4685-GMB-2022-0297
 Guo, M. (2018). Clinical efficacy of modified Shoutai Pill combined with progesterone in the treatment of recurrent spontaneous abortion. J. Hubei Minzu Univ. Med. Ed. 35 (3), 7–9. 
 He, D. H. (2018). Observation on the effect of Shoutai Pill and Siwu Decoction combined with progesterone on recurrent spontaneous abortion with kidney deficiency and blood stasis. J. Pract. Tradit. Chin. Med. 34 (4), 458–459. 
 Huang, C. S., Guan, Y. C., and Liu, X. Y. (2016). Treatment of 31 cases of recurrent spontaneous abortion with deficiency of spleen and kidney by integrated traditional Chinese and biomedicine. Jiangxi J. Tradit. Chin. Med. 47 (4), 50–52. 
 Huang, J., Qin, H., Yang, Y., Chen, X., Zhang, J., Laird, S., et al. (2017). A comparison of transcriptomic profiles in endometrium during window of implantation between women with unexplained recurrent implantation failure and recurrent miscarriage. Reproduction 153 (6), 749–758. doi:10.1530/REP-16-0574
 Larsen, E. C., Christiansen, O. B., Kolte, A. M., and Macklon, N. (2013). New insights into mechanisms behind miscarriage. BMC Med. 11, 154. doi:10.1186/1741-7015-11-154
 Li, J. Y., He, X. Y., Wang, T. S., Sun, Y. L., and Tan, Y. (2024b). Possible contributions of fibrogenesis to recurrent miscarriages - a transcriptome analysis. Gene 908, 148231. doi:10.1016/j.gene.2024.148231
 Li, S., Chen, M., and Zheng, P. S. (2021). Analysis of parental abnormal chromosomal karyotype and subsequent live births in Chinese couples with recurrent pregnancy loss. Sci. Rep. 11 (1), 20298. doi:10.1038/s41598-021-98606-4
 Li, S., Li, H., Gao, Y., Zou, Y., Yin, X., Chen, Z. J., et al. (2024a). Identification of cryptic balanced translocations in couples with unexplained recurrent pregnancy loss based upon embryonic PGT-A results. J. Assist. Reprod. Genet. 41 (1), 171–184. doi:10.1007/s10815-023-02999-2
 Li, S., Li, Y., Yu, F., Liu, C., and Mao, J. (2022). Human endometrium-derived adventitial cell spheroid-loaded antimicrobial microneedles for uterine regeneration. Small 18 (31), e2201225. doi:10.1002/smll.202201225
 Liang, Z., Wen, Q., Li, J., Zeng, D., and Huang, P. (2023). A systematic review and meta-analysis: clinical outcomes of recurrent pregnancy failure resulting from preimplantation genetic testing for aneuploidy. Front. Endocrinol. (Lausanne) 14, 1178294. doi:10.3389/fendo.2023.1178294
 Liu, C., Ma, C., and Hao, Y. (2024). Fondaparinux results in similar pregnancy outcomes with lower adverse reaction rates compared to low molecular weight heparin in Chinese recurrent miscarriage women. Tohoku J. Exp. Med. 262 (2), 125–131. doi:10.1620/tjem.2023.J098
 Lu, T. (2016). Clinical efficacy of Shoutai Pill combined with didrogesterone on the immune factors of patients with unexplained recurrent spontaneous abortion. J. New Chin. Med. 48 (8), 182–184. 
 Ma, S., Liao, J., Zhang, S., Yang, X., Hocher, B., Tan, J., et al. (2023). Exploring the efficacy and beneficial population of preimplantation genetic testing for aneuploidy start from the oocyte retrieval cycle: a real-world study. J. Transl. Med. 21 (1), 779. doi:10.1186/s12967-023-04641-2
 Maharajan, K., Xia, Q., Duan, X., Tu, P., Zhang, Y., and Liu, K. (2021). Therapeutic importance of Zishen Yutai Pill on the female reproductive health: a review. J. Ethnopharmacol. 281, 114523. doi:10.1016/j.jep.2021.114523
 Mai, H., Cai, C., Lin, K., Zhang, L., Wang, Y., He, M., et al. (2022). Association between the rs3802201 polymorphism of the lncRNA MIR2052HG gene and the risk of recurrent miscarriage in a Southern Chinese population. J. Clin. Lab. Anal. 36 (1), e24167. doi:10.1002/jcla.24167
 Melo, P., Dhillon-Smith, R., Islam, M. A., Devall, A., and Coomarasamy, A. (2023). Genetic causes of sporadic and recurrent miscarriage. Fertil. Steril. 120 (5), 940–944. doi:10.1016/j.fertnstert.2023.08.952
 Miao, S., and Yang, L. (2024). Association between diabetes mellitus and miscarriage, recurrent miscarriage: a meta-study. J. Obstet. Gynaecol. Res. 50 (11), 2029–2037. doi:10.1111/jog.16091
 Mo, P. H., Lan, D. Q., and Yan, Z. Q. (2018). Effect of modified Shoutai Pill combined with Siwu Decoction on immune factors in recurrent abortion patients with kidney deficiency and blood stasis. Liaoning J. Tradit. Chin. Med. 45 (6), 1205–1207. 
 Pharmacopoeia Commission of the People’s Republic of China (2020). Pharmacopoeia of the People’s Republic of China, 1. Beijing, China: China Medical Science Press. 
 Qin, D., Xu, H., Chen, Z., Deng, X., Jiang, S., Zhang, X., et al. (2022). The peripheral and decidual immune cell profiles in women with recurrent pregnancy loss. Front. Immunol. 13, 994240. doi:10.3389/fimmu.2022.994240
 Quenby, S., Gallos, I. D., Dhillon-Smith, R. K., Podesek, M., Stephenson, M. D., Fisher, J., et al. (2021). Miscarriage matters: the epidemiological, physical, psychological, and economic costs of early pregnancy loss. Lancet 397 (10285), 1658–1667. doi:10.1016/S0140-6736(21)00682-6
 Rai, R., and Regan, L. (2006). Recurrent miscarriage. Lancet 368 (9535), 601–611. doi:10.1016/S0140-6736(06)69204-0
 Saab, W., Seshadri, S., Huang, C., Alsubki, L., Sung, N., and Kwak-Kim, J. (2021). A systemic review of intravenous immunoglobulin G treatment in women with recurrent implantation failures and recurrent pregnancy losses. Am. J. Reprod. Immunol. 85 (4), e13395. doi:10.1111/aji.13395
 Shuai, R., Li, D., Xu, X., Yang, X., and Liu, D. (2024). Meta-analysis of FOXP3 polymorphisms and recurrent spontaneous abortion susceptibility. Am. J. Reprod. Immunol. 91 (3), e13827. doi:10.1111/aji.13827
 Song, H., Cui, T., Shi, S., Xiao, H., and Wei, A. (2024). Effect of anti-thyroid antibodies on recurrent miscarriage: a meta-analysis. J. Obstet. Gynaecol. Res. 50 (7), 1095–1105. doi:10.1111/jog.15944
 Sun, D., Lu, S., Gan, X., and Lash, G. E. (2022). Is there a place for Traditional Chinese Medicine (TCM) in the treatment of recurrent pregnancy loss?J. Reprod. Immunol. 152, 103636. doi:10.1016/j.jri.2022.103636
 Sun, Y., Cui, L., Lu, Y., Tan, J., Dong, X., Ni, T., et al. (2023). Prednisone vs placebo and live birth in patients with recurrent implantation failure undergoing in vitro fertilization: a randomized clinical trial. JAMA 329 (17), 1460–1468. doi:10.1001/jama.2023.5302
 Tang, D., Bao, J., Bai, G., Hao, M., Jin, R., and Liu, F. (2020). The AGT haplotype of the ESR2 gene containing the polymorphisms rs2077647A, rs4986938G, and rs1256049T increases the susceptibility of unexplained recurrent spontaneous abortion in women in the Chinese hui population. Med. Sci. Monit. 26, e921102. doi:10.12659/MSM.921102
 Tian, H., and He, D. M. (2019). Clinical efficacy of Shoutai Pill combined with didrogesterone on recurrent abortion. Shenzhen J. Integr. Tradit. Chin. West Med. 29 (10), 41–42. 
 Van den Berg, M. M., Vissenberg, R., and Goddijn, M. (2014). Recurrent miscarriage clinics. Obstet. Gynecol. Clin. North Am. 41 (1), 145–155. doi:10.1016/j.ogc.2013.10.010
 van Wely, M. (2023). Series of overviews on miscarriage and recurrent miscarriage. Fertil. Steril. 120 (5), 932–933. doi:10.1016/j.fertnstert.2023.09.006
 Wang, W., Chen, H., and Zhou, Q. (2024). Identification and RT-qPCR validation of biomarkers based on butyrate metabolism-related genes to predict recurrent miscarriage. J. Inflamm. Res. 17, 6917–6934. doi:10.2147/JIR.S470087
 Wang, Y., and Sun, Q. X. (2016). Effect of integrated traditional Chinese and biomedicine on Th1/Th2 cytokines in unexplained recurrent abortion patients. Mod. J. Integr. Tradit. Chin. West Med. 25 (14), 1526–1528. 
 Wei, J. N., Wang, A. L., Chen, Y., and Chen, Y. X. (2017). Effect of Shoutai Pill and Siwu Decoction on immune factors of patients with kidney deficiency and blood stasis type of recurrent spontaneous abortion. Liaoning J. Tradit. Chin. Med. 44 (9), 1887–1889. 
 Wei, P., Dong, M., Bi, Y., Chen, S., and Huang, W. (2022). Identification and validation of a signature based on macrophage cell marker genes to predict recurrent miscarriage by integrated analysis of single-cell and bulk RNA-sequencing. Front. Immunol. 13, 1053819. doi:10.3389/fimmu.2022.1053819
 Wu, H., Ning, Y., Yu, Q., Luo, S., and Gao, J. (2022). Identification of key molecules in recurrent miscarriage based on bioinformatics analysis. Comb. Chem. High. Throughput Screen 25 (10), 1745–1755. doi:10.2174/1386207324666210825142340
 Wu, S., Huang, Q., Sheng, F., Zhang, L., Zou, L., Yang, L., et al. (2023). Identification of potential quality markers of Zishen Yutai pill based on spectrum-effect relationship analysis. Front. Pharmacol. 14, 1211304. doi:10.3389/fphar.2023.1211304
 Xie, Y. H., and Yang, X. (2016). Observation on the clinical effect of Shoutai Pill combined with Siwu Decoction and didrogesterone in the treatment of recurrent abortion. J. New Chin. Med. 48 (6), 156–158. 
 Xu, G., Tian, C., Li, Y., Fang, L., Wang, J., Jing, Z., et al. (2024). Inhibition of BCAT1 expression improves recurrent miscarriage by regulating cellular dysfunction and inflammation of trophoblasts. Cell Tissue Res. 398 (2), 111–121. doi:10.1007/s00441-024-03921-7
 Xu, Z., Zhang, Y., Liu, W., Su, Y., and Xing, Q. (2018). Polymorphisms of F2, PROC, PROZ, and F13A1 genes are associated with recurrent spontaneous abortion in Chinese han women. Clin. Appl. Thromb. Hemost. 24 (6), 894–900. doi:10.1177/1076029617750487
 Yuan, Y., and Wang, Y. (2015). The clinical effect and influence on TNF-α, IL-6, IL-10 of Shoutai Pill combined with dydrogesterone on recurrent abortion. Guid. J. Tradit. Chin. Med. Pharm. 21 (23), 69. 
 Zhang, X. L., Fu, Y. L., Kang, Y., Qi, C., Zhang, Q. H., and Kuang, Y. P. (2015). Clinical observations of sequential therapy with Chinese medicine and hysteroscopic mechanical stimulation of the endometrium in infertile patients with repeated implantation failure undergoing frozen-thawed embryo transfer. Chin. J. Integr. Med. 21 (4), 249–253. doi:10.1007/s11655-014-1843-1
 Zheng, X. J. (2019). The clinical effect of Shoutai Pill combined with progesterone, didroxyprogesterone, and low molecular weight heparin sodium on recurrent abortion of kidney deficiency type. Chin. Foreign Med. Res. 17 (11), 149–151. 
 Zong, C., Sha, Y., Xiang, H., Wang, J., Chen, D., Liu, J., et al. (2014). Glutathione S-transferase A1 polymorphism and the risk of recurrent spontaneous abortion in Chinese Han population. J. Assist. Reprod. Genet. 31 (3), 379–382. doi:10.1007/s10815-013-0163-2
Conflict of interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2025 Ruan, Cai, Yin, Liu, Li and Lu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/fphar-16-1540073-g013.gif
$
<






OPS/xhtml/nav.xhtml
Contents

		Cover

		Shoutai pills for treating recurrent miscarriage: a systematic review and meta-analysis of the safety and clinical efficacy in 11 randomized controlled trials		Background

		Methods

		Results

		Conclusion

		1 Introduction

		2 Method		2.1 Composition and taxonomic validation of compound Shoutai pills

		2.2 Research guideline

		2.3 Search strategy

		2.4 Study selection criteria

		2.5 Data extraction

		2.6 Quality assessment

		2.7 Statistical analysis

		2.8 Subgroup analyses

		2.9 Ethical considerations

		2.10 Software and data management





		3 Result		3.1 Study selection

		3.2 Basic information extraction of researches

		3.3 Risk assessment of literature bias

		3.4 Meta-analysis of safety

		3.5 Meta-analysis of efficient





		4 Discussion		4.1 Clinical efficacy of Shoutai pills

		4.2 Mechanistic insights

		4.3 Safety profile

		4.4 Limitations and future directions

		4.5 Implications for clinical practice





		5 Conclusion

		Data availability statement

		Author contributions

		Funding

		Generative AI statement

		Publisher’s note

		References









OPS/images/fphar-16-1540073-g012.gif





OPS/images/fphar-16-1540073-t002.jpg
pes of adverse events Detail
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Fatigue Ina small proportion of patients, fatigue or drowsiness has been observed, possibly due to the tonic effects of some herbal ingredients
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interactions, particularly in patients with a history of hormone-sensitive conditions
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