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In the past decade, the number of frozen-thawed embryo transfer (FET) has increased dramatically with the expansion of surgical indications and the improvement of freezing related technologies. How to improve the success rate and reduce the adverse effects of FET is our research priorities. This study aimed to investigate the safety and effectiveness of Gushen’antai pills (GSATP) by measuring the ongoing pregnancy rate (OPR) in patients from FET and hormone therapy (HT) cycle. From November 2019 to May 2020, 5 Chinese hospitals conducted a multi-center, randomized, double-blind, placebo-controlled study. In total, 271 HT FET cycles in patients were randomly divided (1:1 ratio) to receive GSATP (6 g, tid) or placebo (6g, tid) for 12 weeks of pregnancy. Patients, clinicians, and researchers were blinded to treatment allocation. The primary endpoint was the OPR at week 12 of pregnancy. The secondary endpoints were vaginal bleeding or brown discharge rate, implantation rate (IR), clinical pregnancy rate (CPR) and abortion rate (AR). Adverse events were recorded during the treatment period. The results showed that the OPR remained higher in the GSATP group when compared to placebo group (56.62% vs. 44.44%, p = 0.045). Vaginal bleeding or brown discharge rate was lower in the GSATP group than the placebo group (10% vs. 23.08%, p = 0.032), while the IR (35.16% vs. 27.64%, p = 0.070), CPR (58.82% vs. 48.15%, p = 0.078), incidence of total adverse events (8.09% vs. 3.22%, p = 0.051) and AR (3.75% vs. 7.69%, p = 0.504) were similar between GSATP and placebo groups. Subgroup analysis showed that there were significant differences in CPR (74.19% vs. 54.17%, p = 0.004) and OPR (72.04% vs. 51.04%, p = 0.003) between GSATP group and Placebo group when the patient was younger than 35 years old. This multi-center, randomized, double-blinded, placebo-controlled clinical study showed for the first evidence that GSATP may have potential to improve the OPR and decrease vaginal bleeding or brown discharge rate in HT FET cycle patients.
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Introduction

Infertility is an ongoing global reproductive health problem that is characterized by failure to establish a clinical pregnancy after 12 months of regular and unprotected sexual intercourse (1). It is estimated that there are more than 186 million women of child-bearing age who suffer from infertility worldwide, with a ratio of approximately 4:7 in developed and developing countries (2, 3). In vitro fertilization (IVF) is the most common therapeutic choice for treating infertility, and it is performed from almost 40 years since the birth of the first IVF baby (4, 5).

FET plays an increasingly important role in IVF cycle in women with a fresh embryo transfer does not result in pregnancy or in those who return with a second child. Due to decreased number of embryos per transfer and improvement in the laboratory techniques recently, the number of FET cycles to obtain pregnancy have been increased (6, 7). In addition, combined with clinical and literature reports, the incidence of vaginal bleeding in FET is high and has adverse effects on pregnancy outcomes (8). Besides, the pregnancy rate after FET cycles have been found to be lower than that after fresh embryo transfer (9). How to improve the OPR of FET and reduce the rate of early abortion has become an important research direction.

Traditional Chinese Medicine (TCM) is a kind of traditional treatment method with thousands of years history in China, and some previous studies have shown its unique experience in assisting pregnancy and reduce vaginal bleeding in early pregnancy (10, 11). Similar to the notion of “hypothalamus-pituitary-ovary axis” that is established by Western medicine, TCM also has deeply studied the reproductive regulation of kidney and proposed the concept of “kidney-Tian Gui -Chong Ren-uterine axis.” According to TCM, “Kidney Governs Reproduction,” and female infertility is closely related to kidney deficiency, and the main therapeutic principle of it involves tonification of the kidney.

GSATP is widely used as an adjunctive therapy in women with threatened abortion in China and the clinical effects reflected by the patients remained satisfactory (12). The function of GSATP is nourishing yin and tonifying the kidney, strengthening Chong and prevent miscarriage. GSATP is used in the early threatened abortion, which belongs to the kidney yin deficiency syndrome of traditional Chinese medicine. Gushen’antai pills (GSATP) are made up of “Dodder, uncaria, Scutellaria, Atractylodes macrocephala, white peony, rehmannia, Polygonum multiflorum, Dipsacus, Cistanche deserticola, mulberry parasitism.” The main components of GSATP include baicalin, Atractylodes macrocephala polysaccharide, flavonoids from Cuscuta chinensis, rhynchophylline, polysaccharides, Cistanche polysaccharides, stilbene glycosides and anthraquinone glycosides and triterpenoid saponins, etc. Modern pharmacological studies have found that these ingredients can improve vascular function, regulate immune activity, inhibit uterine contraction and improve ovarian endocrine function (13–16), so GSATP may play a role in promoting embryo implantation and preventing pregnancy. However, to improve the success rate of FET is a complex process and has not been fully studied. Therefore, in treating complex diseases, multi-targeted therapy such as TCM might have unique advantages over western medicine treatment alone. Although GSATP is associated with very good response in patients, lack of high-quality evidence-based medicine has restricted its promotion. The combination of evidence-based medicine, modern medicine and traditional Chinese medicine is a huge field that involves continuous attention and efforts.

This multi-center, double-blinded, randomized, placebo-controlled trial aims to investigate the effects of Chinese patent medicine GSATP on the OPR of HT FET cycles in women. This may provide a useful attempt for the clinical application of GSATP and the improvement of the clinical efficacy of HT cycle FET patients.



Materials and Methods


Patients

This multicenter, double-blind, randomized, placebo-controlled trial enrolled patients from the reproductive center of Affiliated Hospital of Shandong University of traditional Chinese Medicine, Maternity and Child Health Care of ZaoZhuang, Shanxi Maternal and Child Health Care Hospital, The First Affiliated Hospital of Wenzhou Medical University and Jinan Military General Hospital between November 2019 and May 2020 to investigate the safety and efficacy of GSATP. This study was conducted according to the Declaration of Helsinki and approved by the Reproductive Medicine Ethics Committee of the Affiliated Hospital of Shandong University of Traditional Chinese Medicine (approval number 20191109). Written informed consent was obtained from patients before study enrollment. The trial was registered on the Chinese Clinical Trial Registry (ChiCTR1900026737).

Patients were considered eligible if they met the following inclusion criteria: 1. between 22 and 40 years of age; 2. with two or more high-quality transplantable frozen fetuses; 3. received HT FET cycle; 4. received less than 3 previous FET cycles, with less than 2 unexplained abortions and less than 2 implant failures; 5. have not received similar drug treatment; and 6. with no history of mental illnesses, no abnormalities of liver and kidney function and electrocardiogram.

Exclusion criteria were as follows: patients with 1. BMI ≥30 kg/m2 (17); 2. abnormal development of reproductive system and one abnormal chromosome karyotype of both male and female; 3. major systemic diseases, such as rheumatoid and systemic lupus erythematosus; and 4. endometriosis, adenomyosis, or hydrosalpinx.



Study Design

Subjects were randomly assigned to one of the two groups in a 1:1 ratio, in which one group received routine treatment of intramuscular (im) injection of progesterone (Tianjin Jinyao Amino Acid Co., Ltd., 1 ML: 10 mg) 10 mg qd and daily oral administration of didroxyprogesterone tablets 10mg bid (manufacturer: Abbott Biologi CALS B.V., Netherlands; Registration Certificate No.: h20130110; specification: 10 mg) plus GSATP (N  =  136), while the other group received routine treatment plus placebo (N  =  135). Patients, clinicians, researchers, and all other study personnel were blinded throughout the study.

Randomization was achieved by computer-generated random schedule in R software (version 3.5.1). Drugs are uniformly packed and distributed in the order of random distribution. Random coding is the unique identifier given to each patient when recruited. Each drug sample was allocated with an emergency signs as decode. A random key in duplicate was sealed in an envelope and given to the main participants in all the five participating clinical centers. At the end of the study, statistical analysts, researchers and staff with access to the random key will reveal the blindness. All patients received same dosage of GSATP or placebo, 6g, thrice a day (tid).

The study drug GSATP (Product specification: 6g* 9 bags) and placebo were provided and were relabeled by the Beijing bran Pharmaceutical Inc. Placebo is made up of a certain amount of starch and glucose, and is shaped like GSATP according to the national drug standards of the State Food and Drug Administration of China. On day 1 of endometrial transformation, a conventional oral dose of GSATP (6g tid) or a placebo (6g tid) was taken. Patients are required to complete their daily medication. Clinical pregnancy was confirmed by B-ultrasound 35 days after FET. Pregnant women should continuously take the previous medication by until week 12 of pregnancy and those who are not pregnant should stop taking the medication. Weeks of gestation were calculated using days of FET plus 18 days, regardless of whether the transfer was a D3 embryo or a blastocyst. Therefore, depending on the difference between the D3 embryo and the blastocyst, the duration of treatment is approximately 69 or 71 days.



Endpoint

The primary endpoint was OPR at week 12 of pregnancy and the secondary endpoints were IR, CPR and AR. The OPR, IR, CPR and AR were measured at the end of the experiment. Hormone levels were monitored and recorded at FET on days 1, 7 and 14. Due to wide range of targets for TCM, potential beneficial or adverse reactions in patients should also be recorded during each follow-up visit.

Follow-up was performed in the outpatient department at weeks 2, 5, 7, 9 and 10 after FET. Patients were free to discontinue the experiment at any time. There was some variation in the follow-up, in which B-ultrasound measurements were recorded at each time point after confirming the pregnancy, but some measurements were recorded only at baseline such as the basic endocrine level and endometrial thickness on the day of transplantation.

Participants’ spontaneous and self-reported adverse events related to GSATP were recorded at each visit from baseline to week 12 of pregnancy by using the non-guided questioning method. Any symptom, syndrome or disease affecting the patient’s health and occurring during observation period, and any condition detected by other diagnostic procedures, such as unplanned measures that needs to be taken, leads to withdrawal from the study, or abnormal results found by laboratory examination were recorded. The standard classification of severity of adverse reactions were evaluated as follows: mild: the symptoms and signs can be detected by the patient, but can be tolerated without affecting the daily life activities of the patient and continue the pregnancy; moderate: uncomfortable and affects the patient’s diet, causing symptoms such as threatened abortion; and severe: affects the patient’s life and health, resulting in termination of pregnancy.



Sample Size Calculation and Statistical Analysis

The sample size calculation was done based on previous studies, in which the efficacy of GSATP was 65%, α = 0.05 and β = 0.2. According to 1:1 ratio, there were 130 patients in the treatment group and 130 in the placebo group. Considering the complexity of clinical practice, the loss rate is estimated to be 0.1, eventually 300 patients were assessed and 29 patients were excluded due to non-compliance of the inclusion criteria. Finally, 271 patients were recruited (136:135 for GSATP and placebo), clinical data were available for all these patients. The data were analyzed for intentional treatment. All patients were randomly assigned before the first treatment without withdrawing and severe adverse events were included in the efficacy analysis. The study data were collected and managed by non-clinical staff who were responsible for data management in each clinical center. The data were shown as follows: continuous variables with normal distribution were presented as means ± SD, and the count data are presented in the form of n (%). Statistics were run using SPSS version 21 software (SPSS, Inc., Chicago, IL). The differences between the two groups were detected using χ2 for counting data or t test used for comparative analysis of measuring data. P values of less than 0.05 were considered to be statistically significant.




Results


Baseline Characteristics

Of the 271 included patients, only 137 completed the study at 6-month follow-up visit (Figure 1).




Figure 1 | CONSORT diagram of participant randomization, treatment, and follow-up for ongoing pregnancy.



A total of 300 HT FET cycle patients were screened from the 5 hospitals, with approximately an average of 60 patients per hospital participated in the study, and were randomly assigned to GSATP group and Placebo group in each hospital. After ruling out 29 cases who did not meet the inclusion criteria, a total of 271 patients were recruited. Of these, 136 patients received GSATP treatment and 135 patients received the same dose of placebo. The loss to follow-up rate was less than 2%. Patients discontinued the drug due to adverse events, which were more commonly seen in the GSATP group, and primarily included the gastrointestinal side effects. Also the baseline characteristics and clinical index on the day of FET were similar between the two groups (Table 1).


Table 1 | Baseline characteristics.





Efficacy


Main Outcome

Implantation rate (%) = number of implantation gestational sac/number of transferred embryo×100%, clinical pregnancy rate (%) = number of clinical pregnancy/number of transfer cycle×100%, ongoing pregnancy rate (%) = number of continuous pregnancy/number of transfer cycle×100%, abortion rate (%) = number of abortion/number of clinical pregnancy×100%, vaginal bleeding or brown discharge rate = number of vaginal bleeding or brown discharge/number of clinical pregnancy×100%. The outcome was shown in Table 2, the data analysis shown in Table 2 was began in FET week 5. The results showed that the OPR at week 12 of pregnancy was higher in the GSATP than placebo group (56.52% vs. 44.44%, p = 0.045), while vaginal bleeding or brown discharge rate was lower than that in the placebo group (10% vs. 23.08%, p = 0.032), showing statistically significant difference. However, there is no statistical difference in CPR (58.52% vs. 48.15%, p = 0.078), IR (35.16 vs. 27.64%, p = 0.07) and AR (3.75% vs. 7.69%, p = 0.504) between the two groups.


Table 2 | The pregnancy outcome [Case (%)].





Adverse Events

Table 3 reported all adverse events that occurred during the study. Eleven patients (8.09%) reported adverse events in the GSATP group, and 3 patients (2.22%) reported adverse events in the placebo group. The adverse events reported by 11 patients in the GSATP group were thought to be associated with GSATP treatment. Adverse reactions to GSATP included gastrointestinal discomfort, diarrhea, allergies, and skin rash. All these 11 patients discontinued the study.


Table 3 | Adverse events during the study period.





Subgroup Analysis

The subgroup analysis outcome was shown in Table 4. The results showed that there was no significant difference in the pregnancy outcomes between GSATP group and Placebo group when the 30-year-old was used as the dividing line. However, further age subgroup analysis showed that there were significant differences in CPR (74.19% vs. 54.17%, p = 0.004) and OPR (72.04% vs. 51.04%, p = 0.003) between GSATP group and Placebo group when the patient was younger than 35 years old. Besides, the vaginal bleeding or brown discharge rate was found higher (11.90% vs. 84.60%, p < 0.001) when age ≥ 35 years old between GSATP group and Placebo group.


Table 4 | The pregnancy outcome of different ages [Case (%)].



GSATP use due to the principle of health. No severe adverse events were observed during this trial. The probability of side effects or adverse events of GSATP treatment was less, and the effect remained acceptable.





Discussion

In this study, HT FET cycle patients were focused on to observe the efficacy and safety of GSATP. The results showed that GSATP improved the OPR and decreased vaginal bleeding or brown discharge rate of HT FET cycle patients while the AR, IR and CPR showed no significant differences between GSATP and placebo groups during the 6-month trial period. Subgroup analysis also showed that patients aged 30 to 35 years might be the most suitable beneficiaries. In addition, the safety of GSATP is relatively accepted due to the absence of major adverse reactions during the study period. These results suggest a relatively significant therapeutic effects of GSATP on HT FET cycle patients undergoing either early cleavage or blastocyst embryo transfer, at least during this 10-week course of treatment.

A significant difference was observed in the OPR between GSATP and placebo groups, and this was consistent with that of the previous research findings (4), what is more, our OPR (56.62% vs. 38.9%) was also higher than previous studies (18), however, this difference may be due to differences in inclusion criteria and sample size. Because the p value is only 0.045, which is on the edge of statistical difference, we are cautious about the results of our study and hope to expand the sample size in the future to obtain more accurate evidence-based medicine. However, no statistically significant difference was found in CPR, IR and AR between the two groups, which was not in line with that of the previous research findings (19–21). Notably, an upward trend of CPR and IR was observed in GSATP group when compared to placebo group, and this inconsistency might be due to different types of subjects selected and inclusion of small number of cases. Another interesting discovery is that vaginal bleeding or brown discharge rate in GSATP group was lower than that in placebo group. Bleeding in early pregnancy might be associated with endometrial implantation, and in severe cases it might result in miscarriage (22). This might be due to the drug components included in GSATP, which could increase the response of hypothalamus-pituitary-ovary axis to reproductive hormones, and regulate the hormone levels in the body, especially the estrogen-like effect or improve the serum estrogen concentration, improving the conditions of embryo implantation (14, 23–25). At present, there are few studies on this topic, and further research is warranted to verify the specific underlying mechanism.

However, this study has some limitations. Firstly, age is the most important factor in the outcome of FETs, our age inclusion criteria is based on previous similar studies (20). However, most of the patients selected in this study were non-elderly patients who were in good general condition, and this might exaggerate our results. Secondly, from a clinical point of view, the good outcomes of pregnancy is much important, for safety reason as well, however the survival rate of FET was not observed in this study because of short observation period. Thirdly, it is well known that TCM should be treated according to the syndrome differentiation to achieve its maximum effect. In our experiment, patients were not treated according to syndrome differentiation, and this is because some studies included pregnant women (about 80%) with kidney deficiency (26), which might in turn impact our experimental results. Last but not the least, luteal support in our study was based on the adjustment of clinical doctors and the principle of benefiting patients, which is not completely consistent. However, as the basic situation of GSATP and placebo groups basically remained the same, the flexible adjustment of their individuals within the regular range showed no effect on our final results.

Luteal support is currently the most commonly used treatment to increase the odds of pregnancy in FET patients, but there is no agreement on the best formulation, approach, dose or duration of progesterone use, and how to improve the clinical effects of FET, and these are the problems to be resolved (27). TCM has been used for centuries to prevent and treat diseases and its effectiveness has been proven in clinical practice. The multitarget effects of TCM therapy might also have great advantage in treating infertility as an adjuvant therapy (28, 29).

This multi-center, randomized, double-blinded, placebo-controlled clinical study showed for the first evidence that GSATP, as a relatively safe and effective treatment, may have potential to improve the OPR and decrease vaginal bleeding or brown discharge rate in HT FET cycle patients.



Data Availability Statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics Statement

The studies involving human participants were reviewed and approved by Reproductive Medicine Ethics Committee of the Affiliated Hospital of Shandong University of Traditional Chinese Medicine (approval number 20191109). The patients/participants provided their written informed consent to participate in this study.



Author Contributions

X-lC wrote this manuscript. J-yS revised the manuscript. X-xZ, Y-hC, Y-lT, and H-pL participated in the data processing stage. T-yD made and provided placebo for the experiment. Z-gS designed the study, drafted and revised the manuscript.



Funding

This study is supported by the National Natural Science Foundation of China (NSFC: 81874484).



Acknowledgments

We thank PD Dr Zhen-Gao Sun and Dr Jing-yan Song for their valuable support in designing the study. We thank the researchers in charge of the experiment, the patients’ support and the sponsors’ drugs.



References

1. Gnoth, C, Godehardt, E, Frank-Herrmann, P, Friol, K, Tigges, J, and Freundl, G. Definition and prevalence of subfertility and infertility. Hum Reprod (2005) 20:1144–7. doi: 10.1093/humrep/deh870

2. Inhorn, MC, and Patrizio, P. Infertility around the globe: new thinking on gender, reproductive technologies and global movements in the 21st century. Hum Reprod Update (2015) 21:411–26. doi: 10.1093/humupd/dmv016

3. Vander Borght, M, and Wyns, C. Fertility and infertility: Definition and epidemiology. Clin Biochem (2018) 62:2–10. doi: 10.1016/j.clinbiochem.2018.03.012

4. Lu, Y, and Long, X-L. The clinical effect of combined therapy of Gushen Antai pill andprogesterone after IVF-ET. Chin J Maternal Child Health Care(2017) 32:1980–2. doi: 10.7620/zgfybj.j.issn.1001-4411.2017.09.51

5. Goisis, A, Remes, H, Martikainen, P, Klemetti, R, and Myrskylä, M. Medically assisted reproduction and birth outcomes: a within-family analysis using Finnish population registers. Lancet (2019) 393:1225–32. doi: 10.1016/S0140-6736(18)31863-4

6. Groenewoud, ER, Cantineau, AE, Kollen, BJ, Macklon, NS, and Cohlen, BJ. What is the optimal means of preparing the endometrium in frozen-thawed embryo transfer cycles? A systematic review and meta-analysis. Hum Reprod Update (2013) 19:458–70. doi: 10.1093/humupd/dmt030

7. Mackens, S, Santos-Ribeiro, S, van de Vijver, A, Racca, A, Van Landuyt, L, Tournaye, H, et al. Frozen embryo transfer: a review on the optimal endometrial preparation and timing. Hum Reprod (2017) 32:2234–42. doi: 10.1093/humrep/dex285

8. Lu, J-w, Jing, Y, Yin, T-l, and Xu, W-m. Analysis of the causes and clinical outcomes of vaginal bleeding after in vitro fertilization and embryo transfer. J Wuhan Univ (Med Ed) (2009) 30(05):660–2.

9. Ghobara, T, Gelbaya, TA, and Olugbenga, AR. Cycle regimens for frozen-thawed embryo transfer. Cochrane Database Syst Rev (2017) 7:CD003414. doi: 10.1002/14651858.CD003414.pub3

10. Ried, K. Chinese herbal medicine for female infertility: an updated meta-analysis. Complement Ther Med (2015) 23:116–28. doi: 10.1016/j.ctim.2014.12.004

11. Smith, CA, Armour, M, and Ee, C. Complementary Therapies and Medicines and Reproductive Medicine. Semin Reprod Med (2016) 34:67–73. doi: 10.1055/s-0035-1571194

12. Shen, L-H. Observation on the effect of Gushen Antai pill combined withprogesterone on Early Threatened Abortion. Chin J Maternal Child HealthCare (2012) 27:4628–9. doi: CNKI:SUN:ZFYB.0.2012-29-051

13. Qin, D-N, She, B-R, and She, Y-C. Effects of Flavonoids from Cuscuta chinensis on reproductivefunction of experimental animals and human villi. Chin J New Drugs Clin Pharmacol (2000) 11(6):349–51. doi: 10.19378/j.issn.1003-9783.2000.06.011

14. Chen, W-X, Chen, S-H, Li, W-J, Shu, Q, and Jiang, D-Q. Modern pharmacological study on the sedative effect of baicalein andAtractylodes macrocephala. J Clin Rational Drug Use (2012) 5(12B):177–8. doi: 10.15887/j.cnki.13-1389/r.2012.35.020

15. Ma, B. Research progress on hypotensive effect and mechanism of Uncariarhynchophylla. China Med Guide (2011) 8(7):12–4. doi: 10.3969/j.issn.1673-7210.2011.07.006

16. Wang, P. Modern pharmacological research and clinical application ofRehmannia glutinosa. Modern Distance Educ Trad Chin Med China(2008) 6(8):986. doi: 10.3969/j.issn.1672-2779.2008.08.136

17. Sermondade, N, Huberlant, S, Bourhis-Lefebvre, V, Arbo, E, Gallot, V, Colombani, M, et al. Female obesity is negatively associated with live birth rate following IVF: a systematic review and meta-analysis. Hum Reprod Update (2019) 25:439–51. doi: 10.1093/humupd/dmz011

18. So, EW, Ng, EH, Wong, YY, Yeung, WS, and Ho, PC. Acupuncture for frozen-thawed embryo transfer cycles: a double-blind randomized controlled trial. Reprod BioMed Online (2010) 20(6):814–21. doi: 10.1016/j.rbmo.2010.02.024

19. LU, Y-L, Wan, L, Liu, N, and Wang, X-M. Clinical effect of Gushen Antai pill combined with human chorionic gonadotropin in the treatment of recurrent abortion. Chin J Family Plann (2020) 28:335–7.

20. Zhao, W-C, Nie, W-J, and Li, N. The clinical effect of Gushen Antai pill combined withdidroxyprogesterone in the treatment of threatened abortion. Clin Med ResPract (2019) 4:153–4. doi: 10.19347/j.cnki.2096-1413.201934065

21. Huang, J-Y. Clinical effect of Gushen Antai pill combined with progesterone onthreatened abortion. J Modern Diagnosis Treat (2018) 29:3954–5+67. doi: CNKI:SUN:XDZD.0.2018-24-010

22. Breeze, C. Early Pregnancy Bleeding. Aust Fam Physician (2016) 45:283–6.

23. Ke, J-W J-HW, and Hong, Z. Effects of Cuscuta flavonoids on the sex hormone receptor ofhippocampus hypothalamus pituitary ovary axis in female rats with psychological stress. J Chin Herbal Med (2006) 01:90–2. doi: 10.7501/j.issn.0253-2670.2006.1.035

24. Gao, Z-P. The up regulation effect of Radix Rehmanniae Preparata on thecontent of estrogen and progesterone receptor in the aging process of female mice.J Shanxi Coll Trad Chin Med (2000) 04:1–3. doi: CNKI:SUN:SHAN.0.2000-04-001

25. Wu, H-Q X-YR. Clinical study on the effect of Gushen Antai pill in the treatmentof thin endometrium infertility. Chin J Basic Med Trad Chin Med(2015) 9:1125–7. doi: CNKI:SUN:ZYJC.0.2015-09-033

26. Cheng, Z. On the distribution of TCM Syndromes of threatenedabortion. Chin J Trad Chin Med Inf (2002)9:5–7. doi: 10.3969/j.issn.1005-5304.2002.08.003

27. Toth, TL, and Vaughan, DA. Optimizing luteal support in frozen embryo transfer cycles. Fertil Steril (2018) 109:242–3. doi: 10.1016/j.fertnstert.2017.12.008

28. Alfred, KRA. Quality of life, coping strategies and support needs of women seeking Traditional Chinese Medicine for infertility and viable pregnancy in Australia: a mixed methods approach. BMC Women’s Health (2013) 13:17. doi: 10.1186/1472-6874-13-17

29. Zhang, XL, Fu, YL, Kang, Y, Qi, C, Zhang, QH, and Kuang, YP. 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 (2015) 21:249–53. doi: 10.1007/s11655-014-1843-1



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 © 2020 Cao, Song, Zhang, Chen, Teng, Liu, Deng and Sun. 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.


OEBPS/Images/fendo.2020.581719_cover.jpg
, frontiers
in Endocrinology

Effects of a Chinese Patent Medicine
Gushen’antai Pills on Ongoing
Pregnancy Rate of Hormone Therapy
FET Cycles: A Multi-Center,
Randomized, Double-Blind, Placebo-
Controlled Clinical Trial





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Effects of a Chinese Patent Medicine Gushen’antai Pills on Ongoing Pregnancy Rate of Hormone Therapy FET Cycles: A Multi-Center, Randomized, Double-Blind, Placebo-Controlled Clinical Trial

      

        		

          Introduction

        



        		

          Materials and Methods

        

          		

            Patients

          



          		

            Study Design

          



          		

            Endpoint

          



          		

            Sample Size Calculation and Statistical Analysis

          



        



        



        		

          Results

        

          		

            Baseline Characteristics

          



          		

            Efficacy

          

            		

              Main Outcome

            



            		

              Adverse Events

            



            		

              Subgroup Analysis

            



          



          



        



        



        		

          Discussion

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
index

Cini pregnancy rate
implantaton rate
Abortion rate

GsaTP
(n=136)

801136 (68.82)
901256 (35.16)
3780 (375)

Vaginal bleading or brown discharge /80 (10.00)

ate
Ongoing pregnancy rate

771136 (56.62)

Placebo
(n=135)

65/135 (48.15)
68246 (27.64)
565 (7.69)
15165 (23.08)

60135 (44.44)

P
value

0078
0070
0504
0082

0045






OEBPS/Images/table4.jpg
Group

GSATP/placebo.
index

Giric pregnancy rate
implantation rate
Abortion rate

Vaginal biesding or brown
discharge rate

Ongoing pregnancy rate
index

Ciric pregnancy rate
implantation rate
Abortion rate

Vaginal bieeding or brown
discharge rate

Ongoing pregnancy rale
Group,

GSATP/Pracebo

index

Giric pregnancy rate
implantation rate
Abortion rate

Vaginal biesding or brown
discharge rate

Ongoing pregnancy rate
index

Ginic pregnancy rate
implantation rate
Abortion rate

Vaginal bieading or brown
discharge rate

Ongoing pregnancy rate

Age 30 years
5464

GSATP (n=54)

3854 (70.37)

4573 (61.64)
1138 (2.69)
28526

37154 (68.52)

GSATP (1-82)

4282 (61.22)

45176 (59.21)
242 (4.76)
542 (1.90)

40182 (48.78)
age <35
93196

GSATP (n = 99)
69193 (74.19)

78130 (60.00)
269 290
569 (7.25)

67193 (72.04)

GSATP (n=43)
11/43 25.58)
11719 (57.89)

1/110.09)
542 (1.90)

10/43 (23.26)

Age >30 years

8271
Age <30
Placebo (n=64)
3864 (55.86)
41766 (62.12)
2/38 (526)
3738 (7.89)

36/64 (56.25)

Age > 30 years.

Placebo (n=71)
2771 (38.09)
27/51 (52.99)
@27 (11.11)
13727 (48.15)

2471 (33:80)
agex35.
4339
Age<35
Pracebo (0= 96)
52196 (54.17)
41166 62.12)
3052 (6.77)
5052 (0.62)

49196 (61.04)

Agex35

Placebo (n=49)
13/39 (33.39)
13726 (50.00)
2/18(16.39)
1113 (84.62)

11739 (28.21)

P value
0222

Puave
0250
0350
0500
0500

o188

Prave
0107
0584
0373
0002

0072
Puave
0692

Puave
0004
0774
0746
0639

0003

Puave
0441
0600
0643
<0001

0608






OEBPS/Images/table3.jpg
Variable

Adverse events
Ectopic pregnancy
Alergies, skin rash
Darthea

Gastrointestinal discomfort
Total events

Patients, n (%)

GSATP (n=136) ~Placebo (n = 135)

o
1074
2(147)
86589
118.09)

1074
1074)
[
1074
3(222)

P value

0498
0749
0251
0036
0.051





OEBPS/Images/logo.jpg
’ frontiers
in Endocrinology





OEBPS/Images/fendo-11-581719-g001.jpg
Patients assessed (1=300)

o

Patients who meet crieria (1=271)

¥

Randomly assigned
Assigned to GSATP group (v=136) Assigned o placebo group (n=135)
e aiter FETING. of ATweek s after FET(NG. of
clical pregnancies, n=30) cnicalpregnancies,n=65)
2lost to follow-up 3 lost of follow-up
Discontinued intervention(d3 Discontinued intervention3
not pregnant: 11 had sdverse ot pregnant; 3 had adverse
eve‘nh events: 1 ectopic preanancy)
Aweek 7 after FET(NG. of Aweek 7 after FETINo. of
pregnancies, =77 pregnancies, n=61)
Discontinued ntervention(3 Discontinued nterventiontd
aborton) abortion)

Atweekd after FET(NG. of ATweekd after FETING. of
‘oregnancies pregnancies, n=60)
Discontinued intervention (1

R0 N o ergang AT week 10 (No. of ongoing
et ‘Srhcnicies srant






OEBPS/Images/table1.jpg
Characteristics GSATP

(n=136)
Mean (SD) age, years 3234 (450)
Mean (SD) BM. kg 23.413.76)
Mean (SD) no. of high qualty embryos  3.50 (1.49)
)

Mean (SD) previous FET times (r) 140(0.74)

Mean (SD) duration ofinfetiy, years  2.96 (1.91)
Mean (SD) outcome of the previous IVF cycle

No. o etieved oocytes (1) 16.656.46)
No. o ety (1) 990(569)
Total Gn (V) 21988
(1003.52)
Men (SD) Basal homone levels
FSH (UA) 735328)
LH (U 615 (484)
£2 (pg/m) 52.40 28.56)
Gaso (), nfrtity reason
Tubalfactor 95 (6085)
Malofactor 213
Unexplined 5669
Both factor 7619
Mean (SD) inimal tickness, mm 9.2 1.86)
Mo (SD) average o of FET embryo 188 (0.32)
vanstr 1)
Gase (%) no of day 3 embryo () 24006.75)
Gasa () no. Of Bastocyst () 16625
Gaso %) outcome of the previous GsATP
FET cycle (=129
Ginic pragniancy rato 65(5039)
Aborton ate 8620
Lve bith rate 52 (4031)

Placebo
(n=135)

3174 4.70)
2331365)
323134

1.58 087)
299 (184

1487 (13.13)
028597
228600
(1024.86)

7.7 250)
589 (521)
4856 (19.48)

a2 @8.15)
19(14.07)
1615
13(9.63)
9.12(1.12)
1.82(0.38)

232(94.31)
14(5.69)
Pacebo
(0=134)

69(51.49)
7(6.11)

55(41.04

SO, standarc devition; BMI, bodly mass index;FET, rozen-thawed embxyo ransfe; o,
number: LH, kdeinizing Hommone; FSH, folicle stimuating hormone.





