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Abstract
Introduction Premature Ovarian Insu�ciency (POI) seriously affects the quality of life, endocrine function,
and fertility of women of childbearing age. Currently, Hormone replacement therapy for POI has some
limitations, either with low e�cacies or high side effects. Bushen Huoxue (BSHX) plays an important role
in alleviating clinical symptoms and improving health status of POI patients. This placebo-controlled,
randomised, double-blind, and multicentre clinical trial protocol aims to evaluate the effectiveness and
safety of BSHX in women with POI.

Methods and Design  We plan to recruit 150 women with POI from four participating hospitals in China.
Participants will be randomised in a 1:1 to receive oral BSHX or BSHX placebo. All participants will be
treated for 3-month and will be followed up for another 3-month. The primary outcome is questionnaire
scores based on the changes in the total symptoms, which is the Chinese version of the Menopause-
Speci�c Quality of Life (CMS)1. The other measurements include serum sex hormone levels, anti-
mullerian hormone (AMH) levels, ovarian peak systolic velocity (PSV; cm/s), and antral follicle count
(AFC). In this study, the regulatory effects of traditional Chinese medicine on hormones was evaluated by
the changes of serum sex hormone levels, which include serum estradiol (E2), luteinizing hormone (LH),
and follicle-stimulating hormone (FSH).

Ethics and dissemination  This study was approved by the Research Ethics Committee of Jiangsu
Province Hospital on Integration of Chinese and Western Medicine (2019LWKY014). All participants will
provide written informed consent prior to randomization. The results of this research will be presented to
academic conferences and peer-reviewed journals.

Trial registration number ChiCTR1900028451.Registered 22 December 2019, www.chictr.org.

Strengths And Limitations Of This Study
► We use effective and non-invasive methods to detect the e�cacy of drugs, which is Chinese version
menopause-speci�c Quality of Life questionnaire.

► This is the �rst multicentre, randomised, double-blinded, placebo-controlled clinical trial to understand
the effectiveness and safety of BSHX in the treatment of POI.

► Our experiments have been done in four centers of China, and it is not clear whether BSHX has similar
functions in other ethnic women and regions.

Introduction
POI is a clinical syndrome in which ovarian activity declines in women before the age of 40. It is
characterized by menstrual disorders (such as menopause, rare menstruation, etc.) and accompanied by
high gonadotropin and low estrogen, which seriously affects the reproductive health and quality of life of
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women of childbearing age2. In recent years, with the increasing �erce social competition and the change
of working style, the incidence of POI among women under 35 years old is about 4%, and it is increasing
year by year and showing a younger trend3. In addition, there are many causes of iatrogenic POI4.

The etiology and pathological mechanism of the disease are not yet available, so modern medicine has
no effective method to restore ovarian function. The most commonly used treatment is hormone
supplementation until the average age of natural menopause in people with no contraindications. Some
women need this therapy for decades. But, In 2017, the United States Preventive Services Task Force
reviewed the evidence that did not address hormone therapy for preventing or treating menopausal
symptoms5. In previous clinical studies, the results showed that estrogen replacement therapy did not
increase pregnancy rates or follicle formation in SPOI women 6,7 and had no positive effect on the long-
term management of bone mineral density in women with SPOI 8. More than that, the risk of developing
tumors is increased if progesterone and estrogen are used in combination9. Furthermore, women who
take oral estrogen than transdermal estrogen have an increased relative risk of stroke10. If women have a
history of breast or ovarian cancer, hormone therapy should be replaced11,12 .

To solve the current problems in POI treatment, our goal is to search for an effective therapy for POI with
fewer side effects. In China, traditional Chinese Medicine (TCM) therapy has been widely used to treat POI
for thousands of years. According to TCM theory, the basis of female physiology is blood, and her
reproductive capacity is dominated by Shenqi. Kidney de�ciency and blood stasis are the basic
pathogenesis of POI13. BSHX is a mixed herbal formula that has been used to treat POI by systematically
balancing the body's Yin and Yang, and correcting the pathophysiological condition of kidney de�ciency
and blood stasis. Therefore, the BSHX plays a role in the treatment of POI. It is a compound medicine
consisting of ten different Chinese herbals (Table 1).
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Table 1 Details of Bushen Huoxue

Chinese
name

English name Ladin name Source Pharmacological Effects
weight(%)*

TU SI
ZI

Dodder Seed Cuscuta
chinensis Lam

Mature
seed

Treatment of impotence,
seminal emission, dripping of

urine after urination,
enuresis,blurred vision and

tinnitus, threatened abortion
due to hypofunction of the

kidney

11.11

CHUAN
XIONG

Chuanxiong
(Wallich

Ligusticum)
Equivalent plant

Ligusticum
chuanxiong

Rhizome To move qi and quicken
blood, dispel wind and relieve

pain

8.89

SHU DI
HUANG

Adhesive
Rehmannia

Cocked Root

Rehmannia
glutinosa

Steamed
and

sundried
root

To supplement blood and
enrich yin, boost essence and

replenish marrow.

11.11

ZHI MU Liliaceae Anemarrhena
asphodeloides

Bge.

Dried
roots

 rhizome

To clear heat and drain fire,
enrich yin and moisten

dryness, eliminate vexation
and allay thirst.

8.89

BAI
SHAO

Common Peony Paeonia
albiflora

Root To calm liver and relieve pain,
nourish blood and regulate
menstruation, constrain yin

and check sweating.

8.89

CHI
SHAO

Red Peony root Radix
Paeoniae

Rubra

Dry root Treatment of maculation in
epidemic diseases, spitting of
blood, epistaxis, inflammation

of the eye, pain in the chest
and costal regions,

amenorrhea, dysmenorrhea,
mass formation in the

abdomen, traumatic injuries,
boils and sores.

8.89

DANG
GUI

Chinese Angelica
Equivalent plant:
Phlojodicarpus

sibiricus

Angelica
sinensis

Root To nourish blood and regulate
menstruation, quicken blood,

relieve pain, moisten
intestines and relieve

constipation.

11.11

HUANG
BAI

Amur Corktree
Equivalent plant:
Phellodendron

chinense

Phellodendron
amurense

Bark To drain fire, dispel damp and
resolve toxin.

11.11

CHAI
HU

Chinese
Thorowax

Equivalent plant:
Bupleurum

scorzonerifolium 

Bupleurum
chinense

Root To harmonize exterior and
interior, soothe liver and

upbear yang.

8.89
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YIN
YANG
HUO

Shorthorned
Epimedium

Equivalent plant:
Epimedium
sagittatum

Epimedium
brevicornu

Maxim.

Aerial
parts

To supplement kidney and
invigorate yang , strengthen

sinews and bones, dispel
wind-damp.

11.11

Previous clinical studies have shown that BSHX can improve patients' quality of life by alleviating
symptoms, such as lower abdominal pain, hot sweat, lower back, and weak knees. At the same time,
BSHX can effectively regulate the level of serum FSH and E2, and improve ovarian function. Therefore, it
is worth popularizing and using in clinic14. Related animal experiments have proved that BSHX has
obvious therapeutic effect on POI mice, which may be through immune protection, reducing the
in�ltration and damage of ovarian in�ammatory cells15. Moreover, pharmacological studies have
demonstrated that BSHX can interfere with POI through many aspects. Which can not only regulate
reproductive endocrine hormones, but also prevent premature apoptosis of follicles, improve pelvic blood
microcirculation, increase ovarian volume and cavity follicle count, and regulate related signal
transduction pathways. Li. et al. reviewed the literature on randomized controlled clinical trials of BSHX in
the treatment of POI. A meta-analysis of clinical total effective rate, symptom score, menstrual recovery
rate, Improvement of serum sex hormones. The results showed that BSHX appears to be a safe and
effective drug to treat patients with POI, and herbal may be superior to western medicines16. Studies
initially reveal that BSHX interferes with POI through multiple targets. The comprehensive network effect
of points, multiple links, and multiple mechanisms have achieved certain research results17. However, the
study did not include a placebo control group, and there have been few clinical trials with strictly relevant
designs. In this study, the aim is to conduct a double-blind, randomised, placebo-controlled, multicentre
trial of women with POI in China. The ultimate goal is to demonstrate the effectiveness and safety of
three-month BSHX treatment of women with POI.

Methods
Study design and participants 

This is a randomised, double-blinded, placebo-controlled, four-center clinical trial protocol for studying the
effects of BSHX on women with POI. There are four hospitals (table 2)that have participated in this
project. The clinical trials was conducted according to the principles of the World Medical Association
Declaration of Helsinki and the guidelines of Good Clinical Practice of the International Conference on
Harmonisation (ICH-GCP). The trial was registered as ChiCTR1900028451 at the Chinese Clinical Trial
Registry (www.chictr.org) on 22 December 2019. This study has been approved by each hospital's ethics
committee and the responsible regulatory authorities. All participants will provide written informed
consent before randomization. Quali�cation screening and information on demographic and clinical
characteristics will also be collected. After passing the quali�cation screening, participants will undergo a
number of medical examination to obtain baseline data. These data are the minimum eligibility criteria
for each participant. Meanwhile, it is possible to screen out respondents who may not follow the research
procedures. All study participants will be randomly divided into two parallel groups, the BSHX group, and

https://elkssl6eae380e4b72daedea12bd7577d3d1ee.casb.njucm.edu.cn/?term=Li+HF&cauthor_id=32382277
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the placebo group, respectively. The trial consisted of 3 months of treatment with 2 weekly interviews,
and followed-up for another 3-month with 4 weekly interviews. Based on previous clinical trial studies, we
will use a three-month drug observation period to monitor the safety and e�cacy of the treatment.18-21

The study design �ow chart is shown in �gure 1.

Table 2 The hospitals participating in this study 

Code  Participating hospitals 

01  Jiangsu Province Hospital on Integration of Chinese and Western Medicine 

02  Suzhou Hospital of Traditional Chinese Medicine 

03  Taizhou Integrated and Western Medicine Hospital 

04  Wuxi City Traditional Chinese Medicine Hospital. 

Sample size calculation

Sample size estimation refers to the calculation of the required sample size in order to meet the accuracy
and reliability of statistics (the control of type I errors and the guarantee of inspection e�ciency).22 The
sample size of this study was based on the relevant literature reviews and the validity of hypotheses. The
main indicator of this study is to detect the difference of the total score (CMS) between the two groups
before and after treatment. There is one randomised clinical trial for BSHX in the treatment of POI14.
However, there is no placebo control group in the clinical trial and the primary outcome measurements
were different. Thus, the parameters are not suitable to estimate the sample size of the trial. We referred
to other clinical trials of traditional Chinese medicine in the treatment of POI patients 23. We assumed
that BSHX administration would reduce CMS score by 2.9 points and the SD is 7.42 in the study. If a type
I error rate of α = 0.05, a power of 90 % (type II error rate of β = 0.1), then u1−α =1.64, u1−β =1.28.
n1=n2≈70. During the 3-month treatment period, taking into account the possible protocol violations, and
the maximum possible drop-out rate of 15%, We need 148 participants in total to achieve the number of
people required for the e�cacy analysis. 150 participants will be recruited for this study, and the
following formula was used to estimate the sample size:
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Patient and public involvement

Patients and the public were not involved in the trial design, and they will not participate in the guidance,
or implementation of this study. Once the trial is completed, the results will be disseminated through
social media, academic conferences or research publications.

Participants and recruitment 

There were two ways to recruit patients. One was to display recruitment posters of the study in all
participating hospitals. The posters will contain brief descriptions of inclusion and exclusion criteria, the
medicines, the ways of participation, and study purposes. Another way is to publish announcements on
the hospital’s website. Prior to the start of the trial, all researchers are clinical obstetricians and received
formal professional training to do diagnostic interviews. If there were people who were not eligible or
refused to participate, we recorded the detailed reasons.                

Inclusion criteria

Diagnostic criteria are based on the guidelines of the European Society of Human Reproduction and
Embryology 2016. If they meet these criteria, the subjects will be enrolled in this study, 1) Chinese women
aged less than 40 years, 2) Oligomenorrhea/amenorrhea for more than 4 months, 3) At least 2 basal FSH
level more than 25 IU/L, on two occasions more than 4 weeks apart, and 4) Sign the informed consent. 

Exclusion criteria 

Excluded individuals who has met either one of the following criteria, 1) Patients with serious diseases,
such as malignant tumour , thrombosis, 2) Patients with severe mental disorders, 3) Congenital abnormal
development of reproductive organs, or amenorrhea caused by acquired organic lesions and injuries, 4)
People with chronic diseases that requires hormone therapy, 5) Pregnant or breast feeding women, 6)
Patients are taking drugs or acupuncture that could affect menstrual cycle or ovarian function, or had
participated in another clinical trial in the previous three months that could affect the reproductive
system, 7) The patient is allergic constitution or allergic to the study drugs, 8) Drink or use drugs, 9) The
patient is not able to provide written informed consent or is likely to be lost to follow-up.

Removal, dropout, suspension and termination criteria
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During the clinical trial, participants who violate the protocol operation will be removed their participation,
for instance, failed to take the drug in accordance with the regulations (medication compliance less than
80%) that affect the judgment of drug e�cacy because incomplete data will affect the judgment of
e�cacy and safety. Participants can voluntarily drop out at any time during the trial. Emergency
unblinding or loss of eligible subjects to follow-up will be considered dropping out. If the participant drops
out, the last recorded data will be recorded and analyzed. These will be recorded in detail in electronic
medical records. If participants have any of the following circumstances, the drug treatment discontinues
immediately, while safety or post-treatment visits may continue. These circumstances were 1) a serious
adverse event occurred, 2) pregnancy, 3) use of medication that can affect menstrual cycle or ovarian
function, 5) the participant withdrew the informed consent form, and 6) the subjects showed
hypersensitivity reactions to BSHX, such as stomach pain, diarrhea, etc. Once the blindness is made
public, or the opening rate of emergency letters exceeds 20% of the sample size, it means that the double-
blind experiment will be invalidated and the entire study will be terminated.

Randomisation and blinding 

Participants will be randomly assigned (1:1) using a computer-generated randomisation sequence to
receive oral BSHX or BSHX placebo. The statistician who is not involved in recruiting will prepare the
randomisation list, and the list will not be available to anyone in any center. The randomisation
distribution sequence is hidden in sealed, opaque, and sequentially numbered envelopes, which are
properly kept until the end of the trial. Researchers who do not participate in the recruitment label the
envelopes. Meanwhile the size, color, taste, shape of the placebo are consistent with the corresponding
drugs, and all study groups assigned by different numbers will use the same packages of medicines.
Placebo consists of starch and no active ingredients. Packages of BSHX and placebo were provided to
randomly assigned two groups of women in each hospital's centers. This is a double-blind trial, in which
all researchers and subjects will be blinded for the treatment allocation until the trial is completed. If there
is a serious adverse event or an emergency unblinding event, the blind will be immediately broken.

Intervention

All clinics followed the same study protocol. BSHX granules and placebo granules were assigned to
different groups for a period of three months of treatment. The BSHX and placebo were manufactured by
Jiangyin Tianjiang Pharmaceutical Co. Ltd. (Jiangyin, Jiangsu Province, China) in compliance with China
Good Manufacturing Practice standards. Both BSHX and placebo were approved and regulated by the
China Food and Drug Administration (FDA) and can be valid for 2 years. The medicines have been widely
used in our hospital for many years, and the clinical e�cacies were noticeable. Different from other
traditional herbs prepared by boiling, it is easier and quicker by dissolving BSHX or placebo (one bag
three times a day, 30 g/bag) in water for 30 minutes. Treatment was taking these medicines after meals
three times a day for 3 months. After treatments, medicine packages will be required to return, and
compliance will be calculated based on the residual medication. Dosages of Chinese medicines were in
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accordance with the latest standards of the Chinese Pharmacopoeia (2015 edition). Trial records were
con�dential and secure.

Follow-up 

All included patients were re-evaluated in 2, 4, 6, 8, 10, 12, 16, 20 and, 24 weeks follow-ups. Wherever in-
person follow-up was not possible, video conferencing or telephone follow-up was carried out.

Safety assessments 

Studied medicine safety testing includes liver and renal function test, blood routine examination,
urine routine examination, stool routine examination, and electrocardiogram. These parameters will be
obtained both at screening and after treatment, and all samples were tested by the Jiangsu Province
Hospital on Integration of Chinese and Western Medicine in China. All adverse events during treatment
and follow-up will be recorded and analyzed in detail. If a participant has a serious adverse event and
was not safe to continue the trial, the participants were requested to withdraw from the trial. Immediate
relevant treatments were provided to those participants, and following up continued until the response
was terminated. 

Outcome measures

Primary outcome

The primary outcome measurement was the CMS questionnaires. The CMS was translated by Yang
Hongyan and others24. In clinical practice, the Chinese version of the MENQOL Questionnaire (table 3)
(supplementary material)has been proven to be highly reliable, effective, and responsive. It is a
reasonable and effective tool to comprehensively evaluate the current physical and mental health
problems of menopausal women in China 25. CMS has a total of 29 items, which are divided into 4
dimensions, including vasomotor symptoms (3 items), psychosocial symptoms (7 items), physiological
health (16 items), sexual health-related questions (3 items). Differences in this questionnaire are that
MENQOL appears not only as symptoms based on the frequency, it also includes the troubles caused by
various severity of symptoms degree. Participants will complete the questionnaires before, after the
intervention, and follow-up. Items measured and data collection schedule are shown in table 4. 
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Table 3 Chinese Version of the Menopause-Specific Quality of Life Questionnaire

In the last month, have you experienced the symptoms in the following questionnaire? If
you have not experienced these symptoms, please tick “√” in the“□” above “No”; if you
have experienced this symptom, tick “√” in the “□”above “Yes”, and select a level from
"0~6" according to the degree of the symptom affecting you. "0" means not affected at all,
and "6" means extremely affected; at 0 Between and 6, the closer to 0, the less affected,
and the closer to 6, the greater the impact.

1.Hot flushes □      □  →     0     1     2        3     4    
5        6  
 No  Yes

2.Night sweats □      □  →     0     1     2        3     4    
5        6  
 No  Yes

3.Sweating □      □  →     0     1     2        3     4    
5        6  
 No  Yes

4.Dissatisfaction with my personal life □      □  →     0     1     2        3     4    
5        6  
 No  Yes

5.Feeling anxious or nervous □      □  →     0     1     2        3     4    
5        6  
 No  Yes

6.Poor memory □      □  →     0     1     2        3     4    
5        6  
 No  Yes

7.Accomplishing less than I used to □      □  →     0     1     2        3     4    
5        6  
 No  Yes

8.Feeling depressed, down or blue □      □  →     0     1     2        3     4    
5        6  
 No  Yes

9.Being impatient with other people □      □  →     0     1     2        3     4    
5        6  
 No  Yes

10.I always want to be alone □      □  →     0     1     2        3     4    
5        6  
 No  Yes

11.Gastric flatulence or distending pain (with farting
or belching)

□      □  →     0     1     2        3     4    
5        6  
 No  Yes

12.Aching in muscles and joints □      □  →     0     1     2        3     4    
5        6  
 No  Yes

13.Feeling tired or worn out □      □  →     0     1     2        3     4    
5        6  
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 No  Yes

14.Difficulty sleeping □      □  →     0     1     2        3     4    
5        6  
 No  Yes

15.Aches in back of the neck or head □      □  →     0     1     2        3     4    
5        6  
 No  Yes

16.Decrease in physical strength □      □  →     0     1     2        3     4    
5        6  
 No  Yes

17.Decrease in stamina □      □  →     0     1     2        3     4    
5        6  
 No  Yes

18.Lack of energy □      □  →     0     1     2        3     4    
5        6  
 No  Yes

19.Dry skin □      □  →     0     1     2        3     4    
5        6  
 No  Yes

20.Weight gain □      □  →     0     1     2        3     4    
5        6  
 No  Yes

21.Facial hair increased □      □  →     0     1     2        3     4    
5        6  
 No  Yes

22.Changes in appearance, skin texture or
complexion

□      □  →     0     1     2        3     4    
5        6  
 No  Yes

23.Feel uncomfortable with swelling □      □  →     0     1     2        3     4    
5        6  
 No  Yes

24.Low backache □      □  →     0     1     2        3     4    
5        6  
 No  Yes

25.Frequent urination □      □  →     0     1     2        3     4    
5        6  
 No  Yes

26.Involuntary urination when laughing or coughing □      □  →     0     1     2        3     4    
5        6  
 No  Yes

27.Decrease in my sexual desire □      □  →     0     1     2        3     4    
5        6  
 No  Yes

28.Vaginal dryness □      □  →     0     1     2        3     4    
5        6  
 No  Yes
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29.Avoiding intimacy □      □  →     0     1     2        3     4    
5        6  
 No  Yes

Table4  Schedule of data collection   

Items    Screening
period 

Treatment period
 (1-3 months)

 Follow-up period
  (4-6 months)  

Months √ 0 1 2 3 4 5 6

Eligibility screening and signed informed consent √              

Inclusion/exclusion criteria  √              

Demographic     characteristics  √              

Medical history, course of disease, treatment
history

√              

Combined diseases √              

Concomitant medications √ √ √ √ √      

CMS   √     √     √

AFC, PSV  √ √            

Serum sex hormone levels, AMH   √     √      

Vital signs √ √ √ √ √ √ √ √

Laboratory tests for safety assessment √       √      

Adverse events     √ √ √ √ √ √

1.CMS: Chinese version of the Menopause-Speci�c Quality of Life questionnaire. 2.AFC:antral follicle
count. 3.AMH :Anti-mullerian hormone. 4.PSV: ovarian peak systolic velocity (;cm/s)5.Safety
assessments: Liver and kidney function test, routine blood test, routine urine test, routine stool test and
electrocardiogram. 6.Vital signs: temperature, heart rates, breathing and blood pressure. 

Secondary outcomes
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The secondary measurements included serum sex hormone levels, AMH, AFC,PSV; cm/s. The regulatory
effect of tested medicine on hormone balance was monitored by the level of serum sex hormones (FSH,
LH, E2). The blood samples of all subjects were taken in the early antral follicular phase before treatment
and after the withdrawal of the drug. As an ovario-speci�c growth factor, AMH is an effective and reliable
indicator to predict ovarian reserve function26,and it has no cycle-dependent 27. AFC is helpful to evaluate
the relative accuracy of ovarian reserve function when used in combination with sex hormone detection,
and can also provide a reference for the formulation of the treatment plan 28. Transvaginal ultrasound is
the best way to observe AFC indicators, which can be accurately evaluated and calculated the number of
follicles. Generally, the AFC is measured at the beginning with the early antral follicular stage.
Transvaginal ultrasound is performed by an experienced ultrasound expert, and the follicle count of both
ovaries with a diameter of 2-10mm (measured by clinicians rather than automatically calculated) is used
to calculate AFC. All subjects underwent vaginal ultrasound examination at the follicular stage before
treatment and after drug withdrawal.

Quality control

The multicenter clinical trial is a complex process, and quality control is a reliable guarantee for this trial.
Effective quality control measures were carried out to ensure the quality of the trial and the accuracy of
results, completeness, and authenticity of the information. At the same time, the rights and welfare of
participants should be guaranteed. Being the authority among research centers, Jiangsu Province
Hospital on Integration of Chinese and Western Medicine is in charge of formulating the standard
operating procedures (SOPs) training, and visiting each site regularly to guidance the trial, which strictly
followed the protocol. The data were collected timely, directly, accurately, and clearly. The recordings were
regularly self-checked its accuracy and completeness. Any errors were corrected in accordance with the
prescribed methods. Data from case reports were published on the public clinical trial management
platform (www.medresman.org) within 6 months after the end of the trial. An independent data safety
monitoring committee, which is independent of the sponsor without competing interests, was in charge of
data validation. 

Statistical analysis

Data will be analyzed with SPSS V.21 (IBM) by statisticians independent from involved researchers in this
study. E�cacy and safety will be evaluated by Intention-to-treat (ITT) analysis within the full analysis set
(FAS) according to the ITT principle. At the same time, per-protocol (PP) analysis will apply to evaluate
data collected from subjects who have completed all steps of the trial protocol. Results of the full
analysis set and the per-protocol set will be compared. All prespeci�ed outcomes will analyze in the ITT
population because ITT analysis often underestimates the e�cacy and was usually conservative. On the
contrary, PP analysis overestimates the e�cacy and the differences between the two groups. Therefore,
this study mainly uses ITT analysis, and PP analysis will be applied if there was a statistical signi�cance.
Various assignment methods were used to detect whether the results of different assumptions of missing
data are robust. The safety evaluation will be conducted by ITT analysis. We use mean± SD for
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continuous variables and percentages for categorical variables. The incidence of binary outcomes will be
estimated for each treatment group and the differences between groups will be presented using the χ2
test. Estimates of the adjusted differences in risks are presented with 95% con�dence intervals (CIs) of
the difference. The study will set an α level of 0.05 two-sided for all statistical tests. Demographic data
and clinical characteristics (e.g., menstrual history, pregnancy history, marital status, smoking and
alcohol abuse, and employment status) are analyzed by descriptive analysis. An independent t-test was
conducted to compare the differences between the BSHX and placebo groups. In all tests, a value of
p<0.05 will be considered statistically signi�cant. 

Ethics and dissemination 

The protocol has been approved by the Ethics Committee of Jiangsu Province Hospital on Integration of
Chinese and Western Medicine. (No. 2019LWKY014). It has been registered in the Chinese Clinical Trial
Registry (ChiCTR1900028451). The results of this study provide a better understanding of the e�cacy
and safety of BSHX in treating patients with POI. Results from this study will be published to the public
through academic conferences and peer-reviewed journals.

Discussion
To our knowledge, this is the �rst study protocol of a randomised, double-blinded, placebo-controlled,
multicentre clinical trial for POI treatment. The results from this trial will provide reliable evidence for the
application of Chinese medicine BSHX in the treatment of POI. Report of this randomized controlled trial
has been complied according to the Consolidated Standards of Reporting Trials for TCM statement29.

This clinical trial protocol followed quality methodology and strictly enforced quality control.
A standardized preparation of traditional Chinese medicine particles, record screening, randomization
process, veri�cation of biomarkers, and objective measurement were formulated by this study. Detailed
methods of distribution hiding, recruitment, randomization, and data collection were also obtained. Based
on previous studies, we have concluded that the most important clinical e�cacy evaluation method of
Chinese herbal medicine is the effect of Chinese herbal medicine on speci�c symptoms of diseases.
Symptoms last for several years in many POI cases, and this seriously affects the quality of life of
patients. Therefore, it is imperative and necessary to search for medicines that can signi�cantly alleviate
symptoms with no adverse reactions in the long term. Results from previous clinical trials have shown
that BSHX can effectively relieve clinical symptoms, regulate hormone levels, and restore menstrual cycle
and menstrual �ow30. Other studies also demonstrated BSHX has the effect of improving the luteal
function, improving the pregnancy rate, enhancing the body's immunity 31. It has good clinical effect and
is an effective prescription. Modern pharmacological studies suggest that Chinese herb medicines in
BSHX can effectively regulate female hypothalamus-pituitary-ovarian reproductive axis and promote
follicle growth and maturity, with strong estrogen-like action. For example, Cuscuta, one of the Chinese
herb medicines in BSHX, enhances the function of human chorionic gonadotropin (HCG) and LH
receptors of ovary and pituitary to release gonadotropin Release hormone (LRH) reactivity 32. Epimedium
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can directly act on the hypothalamus and promote the pituitary releasing hormone and has a gonadal-like
effect with direct adjustment function33. Previous papers indicated that blood activating drugs can
improve ovarian reactivity, inhibit the activity of anti-ovarian antibodies and reduce the ovarian
autoimmune damage by improving ovarian blood supply 34. Results from the above-mentioned studies
are obvious evidences that BSHX is effective and safe for POI treatment. The main purpose of this study
is to explore the factors of diagnosis or treatment rather than pathogenesis. It is, therefore, important to
further investigate the underlying mechanism of BSHX in POI treatment in humans, such as exploration
of POI-related signal pathway regulation, the requirements of POI disease itself. These studies in the
future are expected to open up new ideas for the treatment of POI.

Trial Status
The protocol version number is 1.3, dated January 10, 2020. Recruitment began in February 2020 and will
end in June 2021.
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