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Abstract
Background: Polycystic ovary syndrome (PCOS), is a common endocrine disorder in women characterized by increased
androgen levels, ovulatory dysfunction, and polycystic ovaries. Western medicine is widely used for the treatment of PCOS, but
patient satisfaction is low, largely due to its associated gastrointestinal symptoms of nausea and diarrhea. Guizhi FulingWan (GFW) is
a traditional Chinese medicine used to remove blood stasis and dissipate phlegm for treating gynecological diseases that was
invented by Zhang Zhongjing in the Eastern Han dynasty. In recent years, GFW has been widely used to treat patients with PCOS.
This study aims to assess the efficacy and safety of GFW in the treatment of PCOS through a systematic review and meta-analysis.

Methods: All randomized controlled trials connected with GFW targeting PCOS will be searched in the following electronic
bibliographic databases from their earliest recorded publications to December 2020 without any language restrictions: MEDLINE,
Embase, PubMed, Web of Science, China National Knowledge Infrastructure, Chinese Biological Medicine Database, Wan-fang
data, Chinese Technical Periodicals, and other databases. The primary outcomes include Sex hormone levels, ovulation rate,
pregnancy rate, and total effective rate. The secondary outcomes were Total cholesterol, triglyceride, low-density lipoprotein, high-
density lipoprotein, fasting glucose, fasting insulin, insulin sensitivity index, body mass index, hypertrichosis score, acne score,
adverse reactions, etc. Two reviewers will independently conduct cations retrieval, de-duplication, filtering, quality assessment, and
data analysis by Endnote X9.1 and Review Manager software (RevMan V.5.3). Meta-analysis and/or subgroup analysis will be
performed on the included data.

Discussion: This study will investigate the application of GFW in the treatment or prevention of PCOS, and provide a high-quality
synthesis to judge whether GFW is an effective and safe intervention for PCOS.

PROSPERO registration number: CRD42020192405

Abbreviations: GFW = Guizhi Fuling Wan, MD = mean difference, PCOS = polycystic ovary syndrome, PRISMA = Preferred
Reporting Items for Systematic Reviews and Meta-Analyses, RCTs = randomized controlled trials.
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1. Introduction
Polycystic ovary syndrome (PCOS) is a common reproductive
endocrine disease characterized by menstrual disorder, oligo/
anovulation, hyperandrogenemia, polycystic ovaries, and insulin
resistance.[1] Studies[2,3] show that PCOS with complex etiology
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affects 6% to 15% women of childbearing age, approximately
75% of whom experience infertility due to anovulation. The
pathogenesis of PCOS is mostly metabolic disorder caused by
insulin resistance and secondary hyperinsulinemia, which can
lead to endometrial cancer, cardiovascular disease, type 2
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Table 1

Search strategy for the PubMed database.

Number SEARCH items

1 Polycystic Ovary Syndrome
2 Polycystic Ovarian Syndrome
3 PCOS
4 1 or 2–3
5 Guizhi Fuling
6 gui zhi fu ling
7 guizhifuling
8 5 or 6–7
9 randomized
10 randomly
11 randomized controlled trial
12 clinical trial
13 9 or 10–12
14 4 and 8 and 13
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diabetes, and other diseases over time, affecting women’s
physical, and mental health.[4–6] Metformin is considered an
insulin sensitizer as it enhances signaling through the insulin
receptor, resulting in decreased IR, but patient satisfaction is low,
largely due to its associated gastrointestinal symptoms of nausea
and diarrhea.[7,8] Therefore, more and more PCOS patients are
seeking treatment from complementary and alternative medicine,
including Chinese medicine.[9]

Chineseherbal formulaGuizhiFulingWan(GFW), originated in
the Eastern Han Dynasty. Today, they are gradually becoming a
prevalent treatment for PCOS inChina. The formula ismade up of
the following 5 herbs: Cinnamomum cassia (L.) J. Presl (Guizhi),
Poria cocos (Schw.) Wolf (Fuling), Paeonia veitchii Lynch
(Chishao), Prunus persica (L.) Batsch (Taoren), and Paeonia
suffruticosa Andr. (Mudanpi). Previous Studies have found that
GFWmay play an important role in treating PCOS-IRby acting on
protein targets and pathways related to hormone regulation,
inflammation, and immunity.[10–12] Meanwhile, GFW can not
only effectively reduce fasting blood glucose and fasting insulin,
correct hypoadiponectinemia to improve insulin resistance and
abnormal lipid metabolism,[13] but also shorten the menstrual
cycle, restore ovulation, and improve the pregnancy rate.[14,15]

At present, there is no relevant systematic evaluation andmeta-
analysis. Therefore, this studywill assess the efficacy and safety of
GFW for PCOS by summarizing the current evidences and
conducting a meta-analysis, to further provide instructions for
medical researchers and clinical doctors.
2. Methods

2.1. Study registration

The protocol is reported in accordance with the guide book of
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA)Protocols.[16] Theprotocol has been registered
in the PROSPERO (CRD 42020192405) on 16 June 2020.
2.2. Search strategy

MEDLINE, Embase, PubMed, Web of Science, China National
Knowledge Infrastructure, Chinese Biological Medicine Data-
base, Wan-fang data, Chinese Technical Periodicals, and other
databases will be searched from their earliest recorded
publications to December 2020. The search results will be
limited to human studies only, and all included studies were
randomized controlled trial (RCT) without any language
restrictions. Besides, the reference lists of the selected studies
and published systematic reviews will be screened for additional
studies. According to intervention, patients, and study type, the
following key search terms are used: ([“Polycystic Ovary
Syndrome” OR “Polycystic Ovarian Syndrome” OR “PCOS”]
AND [“Guizhi Fuling” OR “gui zhi fu ling” OR “guizhifuling”]
AND [“randomized” OR “randomly” OR “randomized con-
trolled trials” OR “clinical trial”]). The search strategy in
PubMed is shown in Table 1. Combinations of Medical Subject
Headings and text words will be used. The search strategy will
follow the PRISMA guidelines.
2.3. Inclusion criteria
2.3.1. Type of study. Studies correlated to RCT and credible
clinical observation without randomization due to emergency
will be included. Due to language limitations, we searched
2

Chinese and English articles to obtain more true and objective
evaluation. All included articles were RCT. If an experiment does
not explain randomization, the article will be considered as high
risk in random sequence generation.

2.3.2. Types of participant. Patients diagnosed with Polycystic
Ovary Syndrome.

2.3.3. Type of intervention.
(1)
 GFW or capsule or decoction;

(2)
 GFWor capsule or decoction +Westernmedicine (the western

drug regimen must be consistent with the control).

2.3.4. Type of comparators. Western medicine.

2.3.5. Types of outcomes. Primary outcomes were Sex
hormone levels, such as testosterone, luteinizing hormone,
follicle stimulating hormone, LH/FSH, 17b-estradiol, prolactin,
ovulation rate, pregnancy rate, total effective rate. Secondary
outcomes were Total cholesterol, triglyceride, low-density
lipoprotein, high-density lipoprotein, fasting glucose, fasting
insulin, insulin sensitivity index, body mass index, hypertrichosis
(F-G) score, acne score, adverse reactions, etc.

2.4. Exclusion criteria
(1)
 Incorrect or duplicate data or data that cannot be extracted
after contacting the corresponding author;
(2)
 The full text is not available upon contact with the
corresponding author.

2.5. Data collection
2.5.1. Datamanagement. Endnote X9.1 will be used tomanage
and filter search citations, and the extracted data will be
analyzed and synthesized by the Review Manager software
(RevManV.5.3) (Cochrane Collaboration).

2.5.2. Data extraction. PRISMA flowchart was used to show the
citation selection process of the study (Fig. 1). Before retrieving
the citation, all authors will discuss and determine the screening
criteria. After the screening requirements were clear, the citations
will be screened independently by the 2 authors, they will extract
the data using standardized data extraction form and any
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram of the study process.
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differences of opinion between them will be resolved through
discussion, if failed, by arbitration by the third author. We
identified the following information for each trial:
1.
 The basic information of the article: the title of article, first
author, year of publication, language.
2.
 Inclusion and exclusion criteria.

3.
 The baseline of the study: the sample size, age.

4.
 Interventions in the observation group and the control group

such as drug name, dosage form, dose, frequency, course of
treatment, etc.
5.
 outcome measures (If the unit of measurement included in the
observation index is different, it will be converted into a
unified unit).
3

For publications with insufficient data, we will try to obtain the
missing data from the author.

2.5.3. Risk of bias assessment. In this study, 2 authors
independently evaluate the risk of bias using Cochrane’s Risk-of-
bias Tool, and generate a bias risk graph. It includes the following
6 aspects:
(1)
 random sequence generation,

(2)
 allocation concealment,

(3)
 blinding of participants, personnel and outcome assessment,

(4)
 incomplete outcome data,

(5)
 selective outcome reporting,

(6)
 other bias.

http://www.md-journal.com
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It visually analyzes the quality of literature, using greens,
yellows and reds, as well as “+”, “-”, “?” The symbol stands for
“low risk bias”, “high risk bias” and “unclear” to evaluate the
risk of each included article from the above 6 aspects. Funnel
plots will be created to assess the reporting bias. Dissymmetry
funnel plot indicates high risk of reporting bias, while symmetric
funnel plot indicates low risk. After the evaluation, cross-check
will be carried out. If there are differences between the 2 authors,
the results will be unified after mutual discussion or judged by the
third author.

2.5.4. Dealing with missing data.We try to ensure the integrity
of data. As data in the included study may be lost, we will contact
the corresponding author via email or telephone. If the missing
data is still not available, the study will be excluded from the
analysis.
2.6. Statistical analysis
2.6.1. Data synthesis. RevMan V.5.3 is used for data analysis
and quantitative data synthesis. For continuous data, if there is no
heterogeneity, we will use mean difference (MD) or standardMD
to measure the treatment effect of 95% CI. If significant
heterogeneity is found, a random-effects model will be used. For
dichotomous data, we will use a 95% Cl risk ratio for analysis
(heterogeneity will be explained by text, as described below). In
these trials, participants will be randomized into 2 intervention
groups and individual measurements for each participant will be
collected and analyzed. The results are represented as risk ratio
for dichotomous data and standardMD for continuous data. The
heterogeneity between studies was evaluated by the Q test and the
I2 test. If the I2 test is less than 50%, a fixed effect model will be
used for data synthesis; if the I2 test is between 50% and 70%, a
random effect model will be used. If the I2 test is higher than 75%,
we will look for possible causes from clinical and methodological
perspectives, and provide a descriptive analysis or subgroup
analysis.

2.6.2. Subgroup analysis. If the heterogeneity is caused by
clinical trials above-mentioned, for instance, treating with
different dosage forms of GFW (GFW, Guizhi Fuling capsule
and Guizhi Fuling decoction), subgroup analysis will be
performed. And detailed subgroup will be classified according
to the outcomes of data synthesis.

2.6.3. Sensitivity analysis. When studies included after sub-
group analysis have significant heterogeneity, a sensitivity
analysis will be performed according to different study design,
sample size, heterogeneity quality, methodological quality, and
statistical approach to exclude studies with inferior quality and
ensure the stability of analysis results.

2.6.4. Assessment of reporting bias. In this analysis, if a
sufficient number of studies (more than 10 trials) are included,
publication bias and other reporting bias will be assessed by
funnel plots.

2.6.5. Quality of evidence. We will evaluate the quality of
evidence for each outcome through the Grading of Recommen-
dations Assessment, Development, and Evaluation system.[17]

Each outcome will be estimated in 5 dimensions: limitations,
inconsistencies, indirectness, inaccuracy, and publication bias.
And which will be classified into high, medium, low, or very low
level.
4

2.6.6. Ethics and dissemination. This study does not involve
moral approval or ethical review, as we will use information from
published studies. The final results will be published in a peer-
reviewed journal based on PRISMA guidelines.
3. Discussion

Some articles have reported that GFW can effectively correct sex
hormone disorder, improve PCOS insulin resistance, and play a
positive role on ovulation and pregnancy.[14,15] However, there is
a lack of literature to evaluate the strength, safety and limitations
of existing evidence as well as the effects of different dosage forms
of GFW on PCOS endocrinology and reproduction. In order to
optimize treatment for PCOS in women, we will systematically
assess empirical evidence of GFW treating PCOS for the first time,
and guided by the (PRISMA) statement and the recommenda-
tions of the Cochrane Handbook.[18–20] The protocol may have
some limitations, but if there are any significant revisions, we will
update the PROSPERO records. The results of the systematic
review will be published in peer-reviewed open access opinion
journals to enable relevant scientific and clinical staff to obtain
these results. The findings will also be disseminated in places
where the target population is likely to be exposed. This analysis
will explore the potential role of GFW in the treatment of COS-
IR, hoping to provide convincing evidence for clinicians to make
decisions.
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