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Abstract
Background:High myopia is a kind of ametropia with diopter more than �6.00D or axial length ≥26mm. With the change of
the modern environment, the incidence rate is increasing year by year. At present, the pathogenesis of high myopia is not clear.
Some current studies indicate that it may be related to the environment and genetics. A Chinese patent medicine named Bu Jing
Yi Shi Tablets (BJYST) has many functions including anti-oxidation, expansion of blood vessels, anti-inflammatory, immune
regulation, inhibition of retinal photoreceptor cell apoptosis, and promotion of retinal repair. A large number of existing studies
have shown that this prescription can relieve the clinical manifestations of high myopia and its complications, but its true efficacy
and safety are still unclear. To certify this point, a protocol for a systematic review and meta-analysis of BJYST for high myopia
will be performed.

Methodsandanalysis: Articles that have been identified by electronically searching of 9 English and 5 Chinese databases from
their inception to December 4, 2020 will be incorporated into the study. This study only adopts Chinese and English. Two researchers
will take charge of completing the selection of research, the extraction of data as well as the assessment of research quality
independently. The primary outcomes will be an average change in refractive error measured in diopters and an average change in
axial length measured in millimeters. Data analysis will be performed via the RevMan 5.3 software, and Grading of Recommendations
Assessment, Development, and Evaluation (GRADE) will help to assess the evidence level.

Results: The results of this study will be published in a peer-reviewed journal.

Conclusion: This study will conclude whether BJYST is safe and effective in treating high myopia on the basis of evidence-based
medicine.

Registration: The Open Science Framework (OSF) registration number is osf.io/dpk5b.

Abbreviations: BJYST = Bu Jing Yi Shi Tablets, CI = confidence interval, ERGb = electroretinograms b-wave, GRADE = grading
of recommendations assessment development and evaluation, ICTRP = World Health Organization International Clinical Trials
Registry Platform, MD=mean difference, MeSH = combinations of medical subject headings, OR= odds ratio, OSF = open science
framework, RCTs = randomized controlled trials, RR = risk ratio, SMD = standardized mean difference, TCM = traditional Chinese
medicine.

Keywords: Bu Jing Yi Shi tables, high myopia, meta-analysis, protocol, systematic review
The review is supported by the National Natural Science Foundation of China
(no. 81674031).

The authors declare no conflicts of interest.

Data sharing not applicable to this article as no datasets were generated or
analyzed during the current study.
a Chengdu University of Traditional Chinese Medicine, b Hospital of Chengdu
University of Traditional Chinese Medicine, Chengdu, China.
∗
Correspondence: Ya Mo, Hospital of Chengdu University of Traditional Chinese

Medicine, No. 39, Shi-er-Qiao Road, Chengdu, Sichuan Province, PR China
(e-mail: myydcg@163.com).

Copyright © 2021 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open access article distributed under the Creative Commons
Attribution License 4.0 (CCBY), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

How to cite this article: Ma J, Li L, Mo Y. Efficacy and safety of Bu Jing Yi Shi
tables for high myopia: a protocol of systematic review and meta-analysis.
Medicine 2021;100:3(e24130).

Received: 4 December 2020 / Accepted: 9 December 2020

http://dx.doi.org/10.1097/MD.0000000000024130

1

1. Introduction

High myopia is a kind of ametropia with diopter more than
�6.00D or axial length ≥26mm. With the change of the modern
environment, the incidence rate is increasing year by year.[1]

Studies have shown that by 2050, the number of patients with
high myopia in the world may reach 1 billion, which will bring
huge economic expenditures.[2–4] High myopia is often accom-
panied by a series of fundus changes, including posterior scleral
staphyloma, myopic maculopathy (such as fundus atrophy,
choroidal neovascularization, myopic macular splitting, etc.) and
peripheral retinal degeneration. In addition, complications of
high myopia may cause irreversible vision impairment, such as
glaucoma, cataracts, retinal detachment, and macular degenera-
tion, etc.[3–5] At present, the pathogenesis of high myopia is not
clear. Some current studies indicate that it may be related to the
environment and genetics.[6] It is worth noting that the
occurrence of high myopia seems to be obviously related to
race, age, and gender.[7–9]
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The purpose of treatment for high myopia is to correct
refractive errors and control eye axis elongation. The main
methods are conservative and surgical treatment. Conservative
treatment including the use of atropine, enhancing outdoor
activities, reducing near work, and so on, can play a therapeutic
role to a certain extent.[10,11] So far, there are many surgical
methods, such as posterior scleral reinforcement, combining
femtosecond thin- flap and LASIK with the Triple-A profile, and
Single-step Transepithelial photorefractive keratectomy, etc.[12–
14] Although studies have shown that surgical intervention can
inhibit vision loss and axial elongation, related side-effects may
also occur. For example, photophobia, overcorrection, allergic
conjunctivitis, andHigher-Order Aberration increased, etc.[13–15]

The symptoms of these adverse reactions would be relieved by
treatment in the later stage, but some patients questioned the
effect of the treatment and gave up further treatment, eventually,
the development of the disease will cause irreversible damage.[3–5]

Chinese herbal medicine is one of the most important parts of
Traditional Chinese Medicine(TCM), which has been used for
thousands of years. Bu Jing Yi Shi Tablets (BJYST) is Chinese
patent medicine which derived from the classic prescription
Zhujing Wan in “The Six Classics of Ophthalmology” by Chen
Dafu, a well-known expert in Chinese ophthalmology. According
to recent pharmacological studies, It’s herbal ingredients has
antioxidant, vasodilator, anti-inflammatory, immune regulation,
inhibit retinal photoreceptor cell apoptosis, and promote retinal
repair.[16–21] A large number of existing studies have shown that
this prescription can relieve the clinical manifestations of high
myopia and its complications, but its true efficacy and safety are
still unclear.[22–27] To certify this point, a protocol for a
systematic review and meta-analysis of BJYST for high myopia
will be performed.
2. Objectives

To establish a systematic and comprehensive approach for
locating the evidence, a review and meta-analysis will be used to
whether the BJYST is effective and safe in the treatment of high
myopia.
3. Methods

3.1. Study registration

The protocol has been registered on OSF platform and the
registration number is osf.io/dpk5b. The protocol was written
following the statement guidelines of Preferred Reporting Items
for Systematic Reviews and Meta-Analyses Protocols (PRIS-
MAP).[28]
3.2. Inclusion and exclusion criteria for study selection

Inclusion criteria: all randomized controlled trials (RCTs) about
BJYST to treat highmyopia. The review only adopts the language
of English and Chinese.
Exclusion criteria: Non-RCTs, quasi-RCTs, case series,

reviews, and animal studies.

3.3. Types of participants

Patients clinically diagnosed with high myopia will be studied.
Participants in this study will not have gender, age, ethnicity, job,
or education restrictions.
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3.4. Types of interventions
3.4.1. Experimental interventions. The experimental group
will include patients receiving treatment of BJYST. The treatment
frequency and duration are not restricted.

3.4.2. Control interventions. The Control group will include
patients receiving control interventions including placebos or
drugs that have been proven effective in the treatment of high
myopia.
3.5. Types of outcome measures
3.5.1. Primary outcomes. The primary outcomes will be an
average change in refractive error measured in diopters and an
average change in axial length measured in millimeters.

3.5.2. Secondary outcomes. Secondary outcomes include
Change of the visual field, Change of retinal light sensitivity,
Change of contrast sensitivity function, and Change of electro-
retinograms b-wave (ERGb) amplitude.
3.6. Search methods for study identification

Electronic searching will focus on databases of the Cochrane
Library, MEDLINE, EMbase, AMED, Nature, Science Online,
PubMed, WorldSciNet, World Health Organization Internation-
al Clinical Trials Registry Platform (ICTRP), the Wanfang
Database and China Biology Medicine Disc, and China National
Knowledge Infrastructure, the Chongqing VIP Chinese Science
and Technology Periodical Database, with the temporal from the
inception of database to December 4, 2020. For ongoing RCTs,
researchers will contact the trial author to obtain the latest
clinical data. Besides, studies associated with the review will be
identified by evaluating related conference proceedings. The
research flowchart is shown in Figure 1.
A search strategy of the combination of text words and

Medical Subject Headings (MeSH) terms will be adopted.
Appendix (Table 1) displays a detailed search strategy for the
PubMed database. According to the difference of databases,
keywords may be combined with free words and a comprehen-
sive search will be performed.
3.7. Data collection and analysis
3.7.1. Study selection. After the independent information
extraction from literature included in the study, two researchers
will input the extracted information into a unified statistical table
of data. Ineligible studies as well as duplicate records will be first
eliminated, followed by a review of the full text of those eligible
ones for confirming their compliance to the abovementioned
inclusion criteria. If the two researchers cannot come to an
agreement, the final judgmentwill bemade by the third researcher.

3.7.2. Data extraction and management. The following
information will be extracted from each study: the reference
ID, the first author, year of publication, age and gender of
patients, the number of included cases, randomization, allocation
concealment method, blinding method, interventions and control
measures, intervention group’s sample size, intervention time,
measure of outcome, primary outcomes, period of observation,
follow-up duration, routine examination of safety, fund source
and type. The researchers will contact the author of study in the
case of insufficient reported data. If negotiation cannot help to
come to agree on the extraction of data, the final judgment will
come to a third researcher.



Figure 1. The research flowchart.
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3.7.3. Risk of bias assessment in included studies. Two
researchers will independently adopt the Cochrane collaboration
risk-of-bias assessment for assessing the quality of literature
included in the review, together with completing the STRICTA
checklist.[29] Assessments include selective reporting, random
sequence generation, incomplete outcome data, allocation con-
cealment, blinding as well as other possible biases. Related
standards proposed in the Cochrane Intervention System Assess-
ment Manual will be considered to classify risk of bias into three
levels: high risk, low risk, and unclear risk. The discrepancies will
be resolved by discussion and the third author will make the final
judgment if the two researchers cannot reach an agreement.

3.7.4. Treatment effect measures. Odds ratio (OR) and risk
ratio (RR) with 95% confidence interval (CI) will be used in
measuring the treatment effects specific to dichotomous out-
comes. For continuous outcomes, mean difference (MD) or
standardized mean difference (SMD) with 95% CI will be
calculated to measure the treatment effects.
3

3.7.5. Unit of analysis issues. The study will use the data of
patients in RCTs.Where more than one BJYST group is arranged
in an RCT, multiple meta-analyses will be separately performed
for each treatment group. Data of crossover trials will be
obtained from the first sequence. The intervention and control
groups will be analyzed by summarizing all controls’ results if
there are many control measures.

3.7.6. Missing data management. The reason for the loss of
data missed in the period of data screening and extraction will be
identified here. Corresponding author will be contacted for
obtaining missing data. With missing data unable to be obtained,
available data will be analyzed only and the reason and effect of
such exclusion will be explained.

3.7.7. Heterogeneity assessment. The meta-analysis will be
carried out with the help of a random- or fixed-effects model.
Cochrane Handbook for Systematic Reviews of Interventions
describes that the Higgins’I2 statistic, a heterogeneity x2 test and
a visual check of the forest plot can all help to assess the

http://www.md-journal.com


Table 1

Search strategy for the PubMed database.

Number Search Terms

1 High myopia. Mesh.
2 High myopia. ti, ab.
3 1 or 2
4 Bu Jing Yi Shi Tables. Mesh.
5 Bu Jing Yi Shi Tables. ti, ab.
6 Bu Jing Yi Shi Table. ti, ab.
7 Bu-Jing-Yi-Shi Tables. ti, ab.
8 Bu-Jing-Yi-Shi Table. ti, ab.
9 Bujingyishi Tables. ti, ab.
10 Bujingyishi Tables. ti, ab.
11 BJYST. ti, ab.
12 4 or 5–11
13 Randomized controlled trial. Mesh.
14 Randomized controlled trial. pt
15 Controlled clinical trail. Mesh.
16 Controlled clinical trail. pt
17 Clinical trial. pt
18 Random allocation. Mesh.
19 Random allocation. ti,ab
20 Randomly.ti,ab
21 Randomized. ti,ab
22 Double-blind method. Mesh.
23 Double-blind method. ti,ab
24 Single-blind method. Mesh.
25 Single-blind method. ti,ab
26 13 or 14–25
27 3 and 12 and 26
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heterogeneity.[21] A fixed-effects model will be used to pool the
data with p value over 0.10 and the I2 value less than 50%. A
random-effects model will be adopted in other cases. When a set
of studies exhibit an obvious heterogeneity, factors leading to the
heterogeneity will be discussed, like the characteristics of patients
and the variation degree in interventions. The heterogeneity will
be evaluated via the subgroup analysis or the sensitivity group if
applicable.

3.7.8. Reporting bias assessment. The biases of reporting will
be assessed via virtue of a funnel plot if the meta-analysis includes
over 10 trials. The asymmetry exhibited by the funnel plot will be
evaluated via the Egger and Begger tests, and P value less than .05
will be considered that the publication bias is significant.
3.8. Data analysis

The RevMan 5 software (V. 5.3; Copenhagen: The Nordic
Cochrane Centre, The Cochrane Collaboration, 2014) will be
used for data analysis. The heterogeneity degree will help to
confirm whether a random-effects model or a fixed-effects model
will be used. The categorical variables will adopt the index of RR
or OR and 95%CI. Continuous variables will adopt the index of
MD or SMD and 95% CI. Chi-square distribution test and I2
statistic will be used to analysis the heterogeneity of included
studies. If quantitative synthesis is not appropriate due to
substantial heterogeneity, only qualitative analysis will be
performed. The subgroup analysis shall carefully consider each
subgroup in certain case. Meta-analysis will not be conducted if
no assessment, like subgroup analysis, is able to explain existing
meaningful heterogeneity.
4

3.9. Subgroup analysis

If necessary subgroup analysis and sensitivity analysis will be
performed to explore possible causes of heterogeneity. Subgroup
analyses will consider the heterogeneity exhibited by the
following aspects: diopter, progress classification, astigmatism,
the dosage of BJYST, duration of treatment, frequency of
treatment, and measures in control groups. If quantitative
synthesis is not applicable, we will proceed to narrative synthesis.
3.10. Sensitivity analysis

For testing, if review conclusions are robust, primary outcomes
will receive a sensitivity analysis based on criteria involving the
size of sample, the quality of heterogeneity and the statistic model
(whether it is a random-effects model or a fixed-effects model).
3.11. Grading the evidence quality

The evidence quality for obtained results will be assessed via the
GRADE method.[30] The assessment includes risk of bias
exhibited by studies, the heterogeneity, evidence directness,
estimate precision of effect and publication risk of bias. Evidence
will be divided into four categories considering the level: high
risk, moderate risk, low risk, and very low risk.
3.12. Ethics and dissemination

Meta-analysis is a secondary study of the published data, thus
there is no need for obtaining the ethical approval or patients’
informed consent. The results will be published in a peer-
reviewed journal.
4. Discussion

Myopia is a relatively prevalent and increasing public health
concern, particularly in East Asia, where it has already reached a
pandemic level.[31] Apart from the substantial socioeconomic cost,
severe sight-threatening complications associated with highmyopia
substantially compromise quality of life.[32] There are significant
odds ratios (ORs) for myopic maculopathy, retinal detachment,
cataracts, and glaucoma, even for low and moderate levels of
myopia, and these ORs increase further with higher levels of
myopia.[33] Researchers and clinicians have proposed approaches to
treat myopia for many years. However, to date, no ideal approach
has been identified as efficacious for the prevention and treatment of
myopia with sufficient safety and clinical acceptability.[34]

Chinese herbal medicines may be a reasonable and safe
alternative to treat high myopia. Among the abundant Chinese
herbal medicines, BJYST has been proven to be effective in the
treatment of high myopia. However, its real efficacy and safety are
not well understood. Therefore, this studywill evaluate the efficacy
and safety of BJYST in treating high myopia by searching and
analyzing relevant studies comprehensively. In this study,wewould
drawa scientific conclusionandprovide evidenceof evidence-based
medicine for BJYST in the clinical treatment of high myopia.
Author contributions

Conceptualization: Jie Ma, Ya Mo.
Data curation: LinZhi Li, Jie Ma.
Formal analysis: Jie Ma.
Methodology: LinZhi Li, Jie Ma.



Ma et al. Medicine (2021) 100:3 www.md-journal.com
Resources: LinZhi Li, Jie Ma.
Software: LinZhi Li.
Supervision: Ya Mo.
Writing – original draft: LinZhi Li, Jie Ma.
Writing – review & editing: Ya Mo.
References

[1] Holden BA, Fricke TR, Wilson DA, et al. Global Prevalence of Myopia
and High Myopia and Temporal Trends from 2000 through 2050.
Ophthalmology 2016;123:

[2] NK S, FT R, FK D, et al. Potential lost productivity resulting from the
global burden of myopia: systematic review, meta-analysis, and
modeling. Ophthalmology 2019;126:

[3] Jones D, Luensmann D. The prevalence and impact of high myopia. Eye
Contact Lens: Sci Clin Pract 2012;38:

[4] Hae G, Ec A, Tjw L, et al. The complications of myopia: a review and
meta-analysis. Invest Ophthalmol Vis Sci 2020;61:

[5] Zhixi L, Ran L, Ou X, et al. Progression of diffuse chorioretinal atrophy
among patients with high myopia: a 4-year follow-up study. Br J
Ophthalmol 2020.

[6] Olavi P, Markku K. Risk factors for high myopia: a 22-year follow-up
study from childhood to adulthood. Acta Ophthalmol 2019;97:

[7] Tomoko A, Miho Y, Toshiharu N, et al. Prevalence and risk factors for
myopic retinopathy in a Japanese population: the Hisayama Study.
Ophthalmology 2012;119:

[8] Ya M, Ming-Fang W, Lu-Lu Z. Risk factor analysis of 167 patients with
high myopia. Int J Ophthalmol 2010;3:

[9] Kiwako M, Toshihide K, Miki U, et al. High myopia and its associated
factors in JPHC-NEXT Eye Study: a cross-sectional observational study.
J Clin Med 2019;8(11.):

[10] Wu P-C, Chuang M-N, Choi J, et al. Update in myopia and treatment
strategy of atropine use in myopia control. Eye 2019;33(8.):

[11] Hidemasa T, Kazuhiko O, Toshihide K, et al. Violet light transmission is
related to myopia progression in adult high myopia. Sci Rep 2017;7:

[12] Weilin H, Anli D, Yue Q. Posterior scleral reinforcement to prevent
progression of high myopia. Asia Pac J Ophthalmol (Philadelphia, Pa)
2019;8:

[13] Lei X, Chen Z, Yanling H. Single-step Transepithelial photorefractive
keratectomy in the treatment of mild, moderate, and high myopia: six
month results. BMC Ophthalmol 2018;18:

[14] Kai L, Chuan-Wei Z, De-Jian H, et al. Clinical study on combining
femtosecond thin- flap and LASIK with the Triple-A profile for high
myopia correction. BMC Ophthalmol 2019;19(1.):

[15] Chia A, ChuaW-H,Wen L, et al. Atropine for the treatment of childhood
myopia: changes after stopping atropine 0.01%, 0.1% and 0 5%. Am J
Ophthalmol 2014;157:
5

[16] Wang X, Zhang J-Q, Xiu C-K, et al. Ginseng-Sanqi-Chuanxiong (GSC)
Extracts Ameliorate Diabetes-Induced Endothelial Cell Senescence
through Regulating Mitophagy via the AMPK Pathway. Oxid Med
Cell Longev 2020;2020.

[17] Yang B, Yang Q, Yang X, et al. Hyperoside protects human primary
melanocytes against H2O2-induced oxidativedamage. Mol Med Rep
2016;13:

[18] Ren H, Ma H, Shi P, et al. Study on cellulase extraction of polyphenols
from fruit seed and its antioxidant activity. J Biol Bull 2018;53:52–7.

[19] Wang X, Qang J, Tong H, et al. Study on the mechanism of Tanshinone
A alleviating nerve cell injury in ischemic stroke model by targeting
GLUT1. Chin J Med Clin 2020;20:2988–93.

[20] Qiu H, Zhao X, Li Z, et al. Study on the main pharmacodynamics of
Schisandra lignans based on network pharmacology. Chin J Trad Chin
Med 2015;40:522–7.

[21] Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-
analysis. Stat Med 2002;21:

[22] Tian B, Xie X, Wu J, et al. Study on the antioxidant activity of xuan
papaya extract in vitro. Clin J Trad Chin Med 2015;27:105–7.

[23] Luo W, Qi Y, Li J, et al. Effect of bujingyishi tablets on the relationship
between apoptosis and autophagy regulating calpain activity of
photoreceptor cells in MNU Rats. Shi Zhen Chin Med J 2018;29:
2069–72.

[24] Li X, Wang T, Ke X, et al. Effect of Bujingyishi Tablets on the expression
of p-Akt in the retina of rats with chronic ocular hypertension. J N
Ophthalmol 2015;35:1105–8.

[25] Liu H, Li X, Liu H, et al. Effect of bujingyishi tablets on the expression of
MDM2 and p53 in the PI3K/Akt pathway of optic nerve in rats with
chronic ocular hypertension. Chin J Ophthalmol Otolaryngol 2020;10:
72–5.

[26] Deng Y, Yan R, Liu A, et al. Effect of bujingyishi tablet on radiation
oxidative damage of rat retina. Shi Zhen Chin Med J 2016;27:1344–6.

[27] Mo Y, Wang Y, Cao B, et al. Scleral TGF-(1 and Smad3 expression is
altered by TCM Bu Jing Yi Shi Tablets in guinea pigs with form-
deprivation myopia. J Trad Chin Med Sci 2016;3:124–32.

[28] Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for
systematic review and meta-analysis protocols (PRISMA-P) 2015
statement. Syst Rev 2015;4:

[29] WileyNew Cochrane handbook for systematic reviews of interventions.
NewsRx Health & Science 2019.

[30] Guyatt GH, Oxman AD, Vist GE, et al. Rating quality of evidence and
strength of recommendations: GRADE: an emerging consensus on rating
quality of evidence and strength of recommendations. BMJ 2008;336:

[31] Elie D. The myopia boom. Nature 2015;519:
[32] Saw SM, Gazzard G, Shih-Yen EC, et al. Myopia and associated

pathological complications. Ophthalmic Physiol Opt 2005;25:
[33] Flitcroft DI. The complex interactions of retinal, optical and environ-

mental factors in myopia aetiology. Prog Retin Eye Res 2012;31:
[34] JWJ. Myopia control: a review. Eye Contact Lens 2016;42:

http://www.md-journal.com

	Efficacy and safety of Bu Jing Yi Shi tables for high myopia
	1 Introduction
	2 Objectives
	3 Methods
	3.1 Study registration
	3.2 Inclusion and exclusion criteria for study selection
	3.3 Types of participants
	3.4 Types of interventions
	3.4.1 Experimental interventions
	3.4.2 Control interventions

	3.5 Types of outcome measures
	3.5.1 Primary outcomes
	3.5.2 Secondary outcomes

	3.6 Search methods for study identification
	3.7 Data collection and analysis
	3.7.1 Study selection
	3.7.2 Data extraction and management
	3.7.3 Risk of bias assessment in included studies
	3.7.4 Treatment effect measures
	3.7.5 Unit of analysis issues
	3.7.6 Missing data management
	3.7.7 Heterogeneity assessment
	3.7.8 Reporting bias assessment

	3.8 Data analysis
	3.9 Subgroup analysis
	3.10 Sensitivity analysis
	3.11 Grading the evidence quality
	3.12 Ethics and dissemination

	4 Discussion
	Author contributions
	References


