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Add-on effect of the Guizhi
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women with polycystic ovary
syndrome: A systematic review
and meta-analysis of
randomized controlled trials
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1Department of Obstetrics and Gynecology, The Affiliated Hospital of Inner Mongolia Medical
University, Hohhot, China, 2Department of Stomatology, The Affiliated Hospital of Inner Mongolia
Medical University, Hohhot, China
Background: Guizhi Fuling (GZFL) pill, a traditional Chinese herbal formula

including Semen Persicae, Ramulus Cinnamomi, Poria, Radix Paeoniae Alba,

and Cortex Moutan, has been widely applied in the management of

gynecological diseases.

Objective: To evaluate the add-on effect of the GZFL formula for treating

reduced fertility potential in women with polycystic ovary syndrome (PCOS) by

conducting a systematic review and meta-analysis.

Methods: Two reviewers independently searched the PubMed, Embase,

Cochrane Library, Wanfang, SinoMed, and CKNI databases until 09/11/2022.

Eligible studies were randomized controlled trials (RCTs) of the GZFL formula

plus Western medicine versus the Western medicine for treating PCOS. The

primary endpoint was the ovulation, pregnancy, and miscarriage rate. The

secondary endpoints included the serum follicle-stimulating hormone (FSH),

total testosterone, luteinizing hormone (LH), estradiol, and homeostasis model

assessment insulin resistance (HOMA-IR).

Results: There were 16 RCTs with 1,385 patients identified. The GZFL formula

plus Western medicine significantly improved the ovulation rate (risk ratios [RR]

1.24; 95% confidence intervals [CI] 1.15–1.34) and pregnancy rate (RR 1.53; 95%

CI 1.38 to 1.69) than the Western medicine alone. Adjuvant treatment with the

GZFL formula also significantly decreased the serum FSH (mean difference

[MD] -0.48 U/l; 95% CI -0.80 to -0.15), total testosterone (standard mean

difference [SMD] -1.07; 95% CI -1.71 to -0.44), LH level (MD -2.19 U/l; 95% CI

-3.04 to -1.34), and HOMA-IR (MD -0.47; 95% CI -0.60 to -0.34). However,

there was no significant difference in the miscarriage rate (RR 0.89; 95% CI
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0.36–2.20) and serum estradiol level (SMD 0.34; 95% CI -0.25 to 0.94) between

two groups.

Conclusions: The GZFL formula as adjuvant therapy can improve the ovulation

and pregnancy rates in women with PCOS. Its beneficial effects may correlate

with reducing FSH, total testosterone, and LH and ameliorating insulin

resistance. However, more well-designed RCTs with larger samples and

multicenter trials are required to confirm the current findings due to

uncertainty of the evidence.

Systematic review registration: PROSPERO identifier, CRD42022354530.
KEYWORDS

Guizhi Fuling capsule/pill, insulin resistance, meta-analysis, polycystic ovary
syndrome, pregnancy, sex hormone
Introduction

Polycystic ovary syndrome (PCOS) is a hormonal disorder

common among reproductive-age women. The pooled mean

prevalence of PCOS was 21.27% using different diagnostic

criteria (1). Women with PCOS are more likely to develop

certain long-term health sequelae including type 2 diabetes,

metabolic syndrome, and endometrial cancer (2). Apart from

hormonal imbalance and metabolic problems, fertility reduced

in ovulatory women with PCOS is also a big concern (3).

Alterations in oocyte competence are considered potential

causative factors for subfertility in women with PCOS (4).

Management of fertility reduced in ovulatory women with

PCOS include lifestyle changes, pharmacological ovulation

induction, reproductive technologies, or laparoscopic ovarian

drilling (5). However, achievement of successful fertility in

women with PCOS remains a major concern (6).

Traditional Chinese medicine (TCM) has been used to treat

gynecological diseases including PCOS. The Guizhi Fuling

(GZFL) formula was firstly described in Jingui Yaolue of the

Han dynasty. This prescription includes Semen Persicae,

Ramulus Cinnamomi, Poria, Radix Paeoniae Alba, and Cortex

Moutan. This classical formula exhibits the effects of activating

blood and dissolving blood stasis according to TCM theory. The

combination of the GZFL capsule/pill has been widely applied

for treatment of PCOS (7, 8). A previous meta-analysis

published in Chinese (9) has concluded that the GZFL

formula combined with Western medicine was superior to the

Western medicine in improving the ovulation and pregnancy

rate in women with PCOS. However, the impact of the GZFL

formula on sex hormone level and insulin resistance was not

well-characterized in this meta-analysis.
02
No previous meta-analysis published in English literature

has specially focused on the add-on effect of the GZFL formula

for management of reduced fertility potential in women with

PCOS. To address this knowledge gap, we conducted a

systematic review and meta-analysis of randomized controlled

trials (RCTs) to evaluate the add-on effect of the DZFL formula

for treatment of infertility associated with PCOS.
Methods

Literature search

The current study was performed and reported based on the

guidelines of Preferred Reporting Items for Systematic Reviews

and Meta-Analyses (10). Our study was registered in the

PROSPERO database (CRD42022354530). Two reviewers

independently searched PubMed, Embase, Cochrane Library,

Wanfang, VIP, SinoMed, and China National Knowledge

Infrastructure databases until 09/12/2022. Keywords for the

literature search included the following (Supplemental Text

S1): “Gyejibokryeong-Hwan” OR “Guizhi Fuling” OR “Gui zhi

Fu ling” AND “polycystic ovary syndrome” OR “polycystic

ovarian syndrome” OR “PCOS” AND “randomized controlled

trial” OR “random.” Reference lists of retrieved studies and

reviews were also manually searched to identify any additional

eligible studies.
Study selection

Studies satisfying the following criteria were included: 1)

patients with a clinical diagnosis of PCOS; 2) study design:
frontiersin.org
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RCTs; 3) GZFL formula regardless of capsule, pill, or decoction

plus Western medicine versus the same Western medicine alone

as intervention; and 4) the primary endpoint was the ovulation

rate, pregnancy rate, and miscarriage rate. The secondary

endpoints included the serum follicle-stimulating hormone

(FSH), total testosterone, luteinizing hormone (LH), estradiol

level, and homeostasis model assessment insulin resistance

(HOMA-IR). Exclusion criteria included the following: 1)

modified GZFL formula as intervention; 2) GZFL formula

combined with any complementary therapy as intervention;

3); any different treatment except for the GZFL formula

between two groups; 4) patients with Cushing’s syndrome or

congenital adrenal hyperplasia, and 5) duplicate publication or

suspected plagiarism.
Data extraction and quality assessment

The following data were collected by two independent

reviewers from the selected trials: name of the first author,

publication time, number of patients, mean age or age range,

type/dosage of GZFL, detailed Western therapy, duration of

intervention, duration of follow-up, outcome measures, and

quality assessment information. The Cochrane Collaboration

risk-of-bias tool was applied to evaluate the methodological

quality of eligible trials, which assesses randomization

generation, allocation concealment, blinding of participants and

personnel, blinding of outcome assessors, incomplete outcome

data, selective outcome reporting, and whether to enroll patients

according to TCM syndrome. Any disagreement between the two

reviewers was settled by consensus or asked for the third reviewer.
Data analysis

All data were analyzed using Review Manager version 5.1 and

STATA 12.0 (STATA Corp LP, College Station, TX, USA). The

effect sizes were summarized by pooling weight mean difference

(WMD) or standard mean difference (SMD) with a 95%

confidence interval (CI) for the continuous outcome data. For

the binary outcome data, we pooled the risk ratios (RR) with 95%

CI for the GZFL formula plus Western medicine versus the

Western medicine alone. Heterogeneity across trials was

examined using the I2 statistic and Cochrane Q test. A random-

effect model was selected when there was significant heterogeneity

(I2 statistic ≥50% and/or p-value <0.1 of the Cochrane Q test);

otherwise, we selected a fixed-effect model. To investigate the

robustness of the pooling effect size, we conducted a leave-out one

trial sensitivity analysis. Subgroup analysis was conducted

according to the types of Western medicine, course of

treatment, and form of prepared GZFL formula. Begg’s test (11)

and Egger’s test (12) were used to assess publication bias. In the

case of significant publication bias, the trim-and-fill analyses were
Frontiers in Endocrinology 03
used to correct the pooling effect size. The GRADE method was

used to summarize the certainty of evidence.
Results

Search results and study characteristics

The literature search identified 776 articles, of which 538

articles were left after exclusion of duplicates. After reviewing the

titles and abstracts, 490 articles were excluded and then 48

articles were left for full-text evaluation. Finally, 16 trials (13–

28) were included in the meta-analysis after applying the

predefined criteria for inclusion and exclusion. A flowchart of

the study selection is shown in Figure 1.

The main features of the included trials are shown in Table 1.

These eligible trials were published between 2008 and 2022. All

the included trials were conducted in China and published in

Chinese. A total of 1,385 women with PCOS were identified. The

duration of treatment varied from three to six menstrual cycles.

For each course of treatment, the GZFL formula was

administered at a dosage of 2.79 to 12 mg daily except for the

menstrual period. Clomiphene was administered at a dosage of

50 to 100 mg daily from the 5th to 10th days of menstruation.

Ethinylestradiol/cyproterone acetate (ECA) 2 mg/0.035 mg daily

was administered from the 5th day of menstruation for 21

consecutive days. Supplemental Figure S1 and Figure S2

summarize the risk of bias of included trials. According to the
FIGURE 1

Flowchart showing the trial selection process.
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TABLE 1 Main features of clinical trials included in the meta-analysis.

Author/
year

Sample
size

Age
(years)

Main interventions Course of
treatment

Follow-
up

duration

Outcome measures

Outcome measures Outcome
measures

Zhao HB
2008 (13)

GZFL:34
Con: 34

28-34 GZFL capsule 2.79 g/day +
clomiphene citrate 50 mg/day × 5

Clomiphene citrate 50
mg/day × 5

3 months Pregnancy, ovulation, LH,
FSH, TT, HOMA-IR

Shi SQ
2010 (14)

GZFL:24
Con: 17

Not
reported

GZFL capsule 2.79 g/day +
clomiphene citrate 50 mg/day × 5

Clomiphene citrate 50
mg/day × 5

3 months Pregnancy, ovulation, TT

Ye HJ
2012 (15)

GZFL:30
Con: 30

GZFL:
27.7 ±
3.6
Con:
27.8 ±
3.8

GZFL capsule 2.79 g/day + ECA 2
mg/0.035 mg/day + clomiphene
citrate 50 mg/day × 5

ECA 2 mg/0.035 mg/
day + clomiphene
citrate 50 mg/day × 5

3 menstrual
cycles

Pregnancy, ovulation, LH,
TT

Shao JY
2016 (16)

GZFL:44
Con:44

GZFL:
26.1 ±
5.16
Con:
25.3 ±
4.54

GZFL capsule 2.79 g/day +
clomiphene citrate 50 mg/day × 5

Clomiphene citrate 50
mg/day × 5

3 months Pregnancy, ovulation, LH,
FSH, TT, Estradiol

Zhang LY
2016 (17)

GZFL:55
Con: 55

GZFL:
30.8 ±
6.9
Con:
29.8 ±
6.6

GZFL pill 12 g/day + ECA 2 mg/
0.035 mg/day + metformin 1.5 g/
day

ECA 2 mg/0.035 mg/
day + metformin 1.5 g/
day

3 menstrual
cycles

Pregnancy, ovulation,
miscarriage, LH, FSH, TT,
Estradiol, HOMA-IR

He WJ
2017 (18)

GZFL:45
Con: 32

GZFL:
27.49 ±
6.11
Con:
27.85 ±
6.18

GZFL pill 12 g/day + ECA 2 mg/
0.035 mg/day

ECA 2 mg/0.035 mg/
day

3 menstrual
cycles

Pregnancy, ovulation, LH,
TT

Tian Y
2017 (19)

GZFL:54
Con: 53

GZFL:
29.8 ±
4.5
Con:
29.3 ±
4.1

GZFL capsule 2.79 g/day + ECA 2
mg/0.035 mg/day + metformin
1.0 g/day

ECA 2 mg/0.035 mg/
day + metformin 1.0 g/
d

3 menstrual
cycles

Pregnancy, ovulation, LH,
FSH, TT, Estradiol,
HOMA-IR

Wang ZY
2017 (20)

GZFL:52
Con: 52

GZFL:
28.02 ±
3.81
Con:
27.21 ±
4.17

GZFL capsule 2.79 g/day + ECA 2
mg/0.035 mg/day

ECA 2 mg/0.035 mg/
day

3 months 3 months Pregnancy, ovulation, LH,
FSH, Estradiol

Cui YJ
2018 (21)

GZFL:28
Con: 28

GZFL:
28.0 ±
3.8
Con:
28.3 ±
2.5

GZFL tablet 2.88 g/day + ECA 2
mg/0.035 mg/day

ECA 2 mg/0.035 mg/
day

3 menstrual
cycles

6 months Pregnancy, ovulation, TT

Luo J
2018 (22)

GZFL:54
Con: 54

GZFL:
30.23 ±
2.19
Con:
29.65 ±
2.47

GZFL pill 12 g/day + ECA 2 mg/
0.035 mg/day + clomiphene
citrate 50 mg/day × 5

ECA 2 mg/0.035 mg/
day + clomiphene
citrate 50 mg/day × 5

3 menstrual
cycles

12 months Pregnancy, miscarriage,
LH, FSH, TT, estradiol

(Continued)
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Cochrane Collaboration risk-of-bias tool, most of the trials were

classified as suboptimal methodological quality with an unclear

risk of bias. Only two trials (15, 28) enrolled the patients based

on the TCM syndrome differentiation.
Ovulation rate

Fourteen trials (13–21, 24–28) reported the effect of the GZFL

formula as an adjuvant therapy on the ovulation rate. As shown in

Figure 2, the GZFL formula plus Western medicine significantly

improved the ovulation rate (RR 1.24; 95% CI 1.15–1.34) compared

with the Western medicine alone in a random-effect model, with

significant heterogeneity (I2 = 39.7%, p = 0.063). Leave-out one trial

sensitivity analysis showed that the pooled RR of the ovulation rate
Frontiers in Endocrinology 05
ranged from 1.21 to 1.26 (all p-values < 0.05). Table S1 describes the

results of subgroup analysis. Both the Begg’s test (p = 0.002) and the

Egger’s test (p = 0.002) suggested the likelihood of publication bias.

However, the “trim-and-fill” analysis showed that the corrected

pooling RR of ovulation rate was 1.27 (95% CI 1.17–1.38).
Pregnancy rate

All the included trials reported the effect of the GZFL formula

as an adjuvant therapy on the pregnancy rate. As shown in

Figure 3, the GZFL formula plus Western medicine significantly

improved the pregnancy rate (RR 1.53; 95% CI 1.38–1.69)

compared with the Western medicine alone, without significant

heterogeneity (I2 = 32.8%, p = 0.10). Leave-out one trial sensitivity
TABLE 1 Continued

Author/
year

Sample
size

Age
(years)

Main interventions Course of
treatment

Follow-
up

duration

Outcome measures

Outcome measures Outcome
measures

Wu ZW
2018 (23)

GZFL:40
Con:40

GZFL:
28.34 ±
3.59
Con:
28.16 ±
3.64

GZFL capsule 2.79 g/day + ECA 2
mg/0.035 mg/day

ECA 2 mg/0.035 mg/
day

6 menstrual
cycles

12 months Pregnancy

Cui Y
2019 (27)

GZFL:79
Con:78

GZFL:
28.97 ±
2.92
Con:
29.03 ±
3.08

GZFL pill 6–12 g/day +
pioglitazone 15 mg/day

Pioglitazone 15 mg/day 3 menstrual
cycles

6 months Pregnancy, ovulation

Zhang Y
2019 (24)

GZFL:28
Con:28

GZFL:
25-40
Con:
24-38

GZFL capsule 2.79 g/day + ECA 2
mg/0.035 mg/day + metformin
1.0 g/day

ECA 2 mg/0.035 mg/
day + metformin 1.0 g/
day

3 menstrual
cycles

Pregnancy, ovulation

Zhao XH
2019 (25)

GZFL:44
Con: 44

GZFL:
31.7 ±
3.6
Con:
31.4 ±
3.6

GZFL capsule 2.79 g/day + ECA 2
mg/0.035 mg/day

ECA 2 mg/0.035 mg/
day

3 months Pregnancy, ovulation, LH,
Estradiol

Zhao SY
2019 (26)

GZFL:53
Con: 53

GZFL:
28.54 ±
5.02
Con:
27.93 ±
3.21

GZFL pill 12 g/day + clomiphene
citrate 100 mg/day

Clomiphene citrate 100
mg/day

4 menstrual
cycles

12 months Pregnancy, ovulation,
FSH, TT, Estradiol

Liu W
2022 (28)

GZFL:45
Con: 46

GZFL:
28.76 ±
2.30
Con:
28.14 ±
2.52

GZFL capsule 2.79 g/day + ECA 2
mg/0.035 mg/day + clomiphene
citrate 50 g/day × 5

ECA 2 mg/0.035 mg/
day + clomiphene
citrate 50 g/day × 5

3 menstrual
cycles

Pregnancy, ovulation, LH,
TT, Estradiol
GZFL, Guizhi Fuling; Con, control; ECA, ethinylestradiol/cyproterone acetate; LH, luteinizing hormone; FSH, follicle-stimulating hormone; TT, total testosterone; HOMA-IR,
homeostasis model assessment insulin resistance.
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analysis showed that the pooled RR of pregnancy rate ranged from

1.49 to 1.60 (all p-values < 0.05). Table S2 summarizes the results of

subgroup analysis. The Begg’s test (p = 0.006) and the Egger’s test

(p < 0.001) indicated the likelihood of publication bias. However,

the “trim-and-fill” analysis suggested that the corrected pooling RR

of pregnancy rate was 1.33 (95% CI 1.24–1.41).
Miscarriage rate

Two trials (17, 22) reported the effect of the GZFL formula as

an adjuvant therapy on the miscarriage rate. As shown in Figure

S3, there was no significant difference on miscarriage rate (RR

0.89; 95% CI 0.36–2.20; I2 = 0.0%, p = 0.390) between the GZFL

formula plus Western medicine and the Western medicine alone

in a fixed-effect model.
Follicle-stimulating hormone

Seven trials (13, 16, 17, 19, 20, 22, 26) reported the effect of the

GZFL formula on the serum FSH level. As shown in Figure 4, a

random-effect model meta-analysis indicated that the GZFL
Frontiers in Endocrinology 06
formula plus Western medicine significantly reduced the serum

FSH level (MD -0.48 U/l; 95% CI -0.80 to -0.15) compared with the

Western medicine alone, with significant heterogeneity (I2 = 86.0%,

p < 0.001). Leave-out one trial sensitivity analysis indicated that the

pooled MD of FSH ranged from -0.38 to -0.56 (all p-values < 0.05).
Luteinizing hormone

Nine trials (13, 15–20, 22, 28) reported the effect of the GZFL

formula on the serum LH level. As shown in Figure 5, a random-

effect model meta-analysis showed that the GZFL formula plus

Western medicine significantly reduced the serum LH level (MD

-2.19 U/l; 95% CI -3.04 to -1.34) compared with the Western

medicine alone, with significant heterogeneity (I2 = 94.0%, p <

0.001). Leave-out one trial sensitivity analysis indicated that the

pooled MD of LH ranged from -2.02 to -2.50 (all p-values < 0.05).
Total testosterone

Eleven trials (13–19, 21, 22, 26, 28) reported the effect of the

GZFL formula on the serum level of total testosterone. As shown

in Figure 6, a random-effect model meta-analysis suggested that
FIGURE 2

Forest plots showing the pooled ovulation rate comparing the GZFL formula plus Western medicine with the Western medicine alone.
FIGURE 3

Forest plots showing the pooled pregnancy rate comparing GZFL formula plus Western medicine to the Western medicine alone.
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the GZFL formula plus Western medicine significantly reduced

the serum total testosterone level (SMD -1.07; 95% CI -1.71 to

-0.44) compared with the Western medicine alone, with

significant heterogeneity (I2 = 95.0%, p < 0.001). Leave-out

one trial sensitivity analysis indicated that the pooled SMD of

total testosterone ranged from -0.81 to -1.18 (all p-values < 0.05).

The Begg’s test (p = 0.043) and the Egger’s test (p = 0.099)

indicated the likelihood of publication bias. However, the “trim-

and-fill” analysis suggested that the corrected pooling SMD of

serum total testosterone level was unchanged.
Estradiol

Nine trials (14, 16, 17, 19, 20, 22, 25, 26, 28) reported the

effect of the GZFL formula on the serum estradiol level. As

shown in Supplemental Figure S4, a random-effect model meta-

analysis showed that there was no significant difference in serum

estradiol level (SMD 0.34; 95% CI -0.25 to 0.94; I2 = 94.0%, p <

0.001) between the GZFL formula pus Western medicine and

Western medicine groups. Leave-out one trial sensitivity analysis

indicated that the pooled SMD of estradiol ranged from 0.11 to

0.45 (all p-values > 0.05).
Homeostasis model assessment insulin
resistance

Three trials (13, 17, 19) reported the effect of the GZFL

formula on HOMA-IR level. As shown in Supplemental
Frontiers in Endocrinology 07
Figure S5, a random-effect model meta-analysis indicated that

the GZFL formula plus Western medicine significantly reduced

the HOMA-IR level (MD -0.47; 95% CI -0.60 to -0.34) compared

with the Western medicine alone, with substantial heterogeneity

(I2 = 70.0%, p = 0.03). Leave-out one trial sensitivity analysis

indicated that the pooled SMD of HOMA-IR ranged from -0.43

to -0.57 (all p-values < 0.05).
GRADE quality of evidence

The quality of evidence is summarized in Supplemental

Table S3. The overall certainty of evidence was very low

to moderate.
Discussion

This systematic review and meta-analysis evaluated the add-

on effect of the GZFL formula for treating reduced fertility

potential in women with PCOS. The main findings of our study

were that the GZFL formula in combination with Western

medicine significantly improved the ovulation and pregnancy

rates in women with PCOS. The GZFL formula as adjuvant

therapy could improve approximately 24% and 53% of the

ovulation rate and pregnancy rate, respectively, when compared

with the Western medicine alone. Moreover, adjuvant treatment

with the GZFL formula also significantly reduced the serum FSH,

total testosterone, and LH levels as well as HOMA-IR.
FIGURE 4

Forest plots showing the pooled serum follicle-stimulating hormone level comparing the GZFL formula plus Western medicine with the Western
medicine alone.
FIGURE 5

Forest plots showing the pooled serum luteinizing hormone level comparing the GZFL formula plus Western medicine with the Western
medicine alone.
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Considering these findings all together, the GZFL formula as add-

on therapy to Western medicine can achieve additional beneficial

effects in women with PCOS. It should be noted that adjuvant

treatment with the GZFL formula appeared to have no clear effect

on the miscarriage rate. However, the certainty of evidence was

very low to moderate mainly due to the unclear risk of bias and

significant heterogeneity of the included trials.

Our subgroup analysis showed that the add-on effects of

the GZFL formula on the ovulation and pregnancy rate were

stronger in the studies with more than three menstrual cycles’

treatment. The GZFL capsule appeared to exert better effects

on the ovulation and pregnancy rates than the GZFL pill in the

subgroup analysis, suggesting that the preparation of GZFL

may affect its clinical effect. Regarding the types of Western

medicine used, the add-on effect of GZFL appeared to be

stronger in the patients who administered ECA or clomiphene

citrate alone.

The pathological physiological manifestations of the PCOS are

characterized by dysfunction of the hypothalamus–pituitary–

ovarian axis and the gonadotropin-releasing hormone secretion,

which can result in the secretion of serum FSH, LH, testosterone,

and estrogen levels. Our meta-analysis indicated that the GZFL

formula combined with Western medicine has more beneficial

effects in reducing the serum levels of FSH, LH, and testosterone

than Western medicine alone. In addition, the GZFL formula also

had additional beneficial effects in reducing insulin resistance. A

preclinical study showed that the GZFL formula could ameliorate

insulin resistance in PCOS-insulin resistance rat through

regulating intestinal flora to control inflammation (29).

Moreover, the GZFL formula also inhibited granulosa cell

autophagy and promoted follicular development to attenuate

ovulation disorder in PCOS-insulin resistance rats (30).

Clomiphene citrate, ECA, metformin, and pioglitazone are

used for the treatment of PCOS in the included trials. For

patients with ovulatory infertility, clomiphene citrate has long

been the gold standard for ovulation induction. Clomiphene

citrate remains the first-line pharmacological therapy for

infertility associated with PCOS (31). ECA suppresses the male

sex hormones (androgens). However, use of ECA could increase

the risk for venous thromboembolic complications (32).
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Whether the add-on GZFL formula to Western medicine

increases the adverse events is a big concern. Only one trial (27)

reported adverse events including rash, headache, and insomnia.

There was no significant difference in adverse events between the

GZFL formula and control group. Adding the GZFL formula to

Western medicine appeared to not increase the adverse events in

this trial. However, we were unable to draw a firm conclusion

about the safety of the GZFL formula combined with Western

medicine. Future RCTs are warranted to investigate whether the

GZFL formula as adjuvant therapy to Western medicine

increases the adverse events.

The current systematic review and meta-analysis had

important clinical implications. Adding the GZFL formula to

Western medicine could significantly improve the ovulation and

pregnancy rates. Regarding the preparation of the GZFL formula,

the effect of the GZFL capsule on the ovulation and pregnancy

rates appeared to be stronger than the GZFL pill. More than three

menstrual cycles’ treatment could exert better effects than that with

less than three menstrual cycles. In addition, the add-on effect of

the GZFL formula was more pronounced in combination with

ECA or clomiphene citrate alone. Based on the theory of TCM, the

GZFL formula is more suitable for patients with Qi stagnation and

blood stasis syndrome. However, TCM syndrome differentiation

was not considered in the majority of included trials. Future trials

should consider the TCM syndrome differentiation in the process

of patient selection.

Our systematic review and meta-analysis had certain

limitations. First, a major concern is the methodological flaws

of the analyzed trials. Only six trials clearly report the method of

randomization. Nevertheless, all the included trials did not

mention the allocation concealment and blind method.

Second, majority of the included trials did not take into

account the TCM syndrome differentiation in their diagnostic

procedures, which could have resulted in potential selection bias

of patients. Third, there was significant heterogeneity in the

pooling serum hormone level and HOMA-IR. Different patients’

characteristics, course of treatment, types of GZFL formula, and

regimens of Western medicine may contribute to the observed

heterogeneity. Fourth, all included original RCTs were written in

Chinese, which gives difficulty for the readers to evaluate the
FIGURE 6

Forest plots showing the pooled serum total testosterone level comparing the GZFL formula plus Western medicine with the Western
medicine alone.
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quality of original trials. Finally, results of stratified analysis were

potentially unreliable because of the small number of trials

included in the subgroups.
Conclusions

The GZFL formula as adjuvant therapy to Western medicine

can improve the ovulation and pregnancy rate in women with

PCOS. The beneficial effects of the GZFL formula may correlate

with reducing serum FSH, total testosterone, LH, and

ameliorating insulin resistance. However, more well-designed

RCTs with larger samples and multicenter trials are required to

confirm the current findings due to the uncertainty of evidence.
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