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Abstract
Background: Myasthenia gravis (MG) is a disease that is difficult to cure, mainly manifested in the affected skeletal muscle
weakness and morbid fatigue, which seriously affects the patients’ daily life and work. A large number of randomized controlled trial
have shown that Traditional Chinese medicine (TCM) has a good effect in treating MG. However, due to the variety of TCM treatment
methods, its relative effectiveness and safety have not been verified. Therefore, this study will use a network meta-analysis method to
verify the effectiveness and safety of different types of TCM in the treatment of MG.

Methods: We will search the following databases from inception to June 2020: the China National Knowledge Infrastructure,
Wanfang Database, Chinese Science and Technology Periodical Database, Chinese Biomedical Literature Database, Pubmed,
Embase, Web of Science, and the Cochrane library. Collect all randomized controlled trial of TCM for the treatment of MG, The 2
authors will independently select studies and extract data based on pre-designed inclusion and exclusion criteria. Methodological
quality assessment and risk of bias will be assessed using Cochrane bias risk tool. All data analysis will be conducted using
Revman5.3, WinBUGS 1.4.3, and Stata14.2 software.

Results: This study will directly and indirectly compare the different outcome indicators of various studies, and rank the
effectiveness of different TCM methods. The main outcome indicators include effectiveness, remission rate (no drug symptoms),
relapse rate, clinical absolute score, and relative score. Secondary outcome indicators: including any related adverse reactions, the
concentration of acetylcholine receptor antibody in serum.

Conclusion: The conclusion of this systematic review will provide credible Evidence-based for the relative advantages of different
TCM treatment methods for MG.

Abbreviations: 95%CI = 95% confidence interval, IF = inconsistency factor, MDs =mean differences, MG =myasthenia gravis ,
PSRF = potential scale reduced factor, RCT = randomized controlled trial, TCM = traditional Chinese medicine.
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1. Introduction

Myasthenia gravis (MG) is an acquired autoimmune disease
which mediated by acetylcholine receptor antibody, cellular
immune dependence and complement participation and causes
neuro-muscular junction transmission disorders.[1,2,3,4] Its path-
ogenesis is complex, and it is not yet clear. Most scholars believe
that its pathogenesis is related to genetics, immunity, and
endocrine.[5] Patients with MG mainly show fatigue of local or
general skeletal muscle fatigue. Symptoms of drooping eyelids,
weakness in swallowing, weakness in breathing, and general
weakness are characterized by lighter in the morning and more
severe at night, fluctuations during the day, and so on. The above
symptoms will be relieved after rest, and activities will make the
symptoms worse.[6,7] Epidemiological surveys show that the
prevalence rate of MG is between 10.66 and 32.89 per 100,000
people. Currently,[8] the treatment of MG with Cholinesterase
inhibitors, immunosuppressants, hormones, plasma exchange,
intravenous gamma globulin, thymusectomy, and so on.[9] These
treatments can only relieve the symptoms of muscle weakness,
delay the further development of the disease, and cannot cure the
disease. And long-term use of them may cause serious adverse
effects. For example, the symptoms of muscle weakness are

mailto:vich622@163.com
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0
http://dx.doi.org/10.1097/MD.0000000000021294


Xie et al. Medicine (2020) 99:29 Medicine
temporarily exacerbated and the crisis of muscle weakness.
Therefore, we need to further explore new treatment methods,
traditional Chinese medicine (TCM) treatment may be a potential
choice.
TCM is one of the world’s overall medical systems. TCM has

been used in China for thousands of years, and other countries in
the world are also actively using it. TCM is already widespread
and is considered to be promising to improve various diseases
including MG. MG is classified as “Weizheng” in TCM. TCM
believes that the cause and pathogenesis of MG are not single, so
there are many corresponding treatment methods, such as
acupuncture, Chinese herbal medicine, and so on. Acupuncture is
based on meridian theory, which stimulates characteristic
acupuncture points to clear meridians and smooth the body’s
qi and blood.[10,11] Studies have shown that acupuncture
treatment of MG will increase the expression of acetylcholine
receptor at the neuromuscular junction.[12] Studies have
confirmed that the active ingredients of certain Chinese herbal
medicines are flavonoid derivatives Can act as an acetylcholines-
terase inhibitors, and so on. At present, TCM has been widely
used for the treatment of MG due to its characteristics of low
price, convenience, high efficacy, and few adverse reac-
tions.[13,14,15,16] Now there are many traditional meta-analysis
that some TCM methods do have a good effect on the treatment
of MG, However, all of these are direct comparisons between a
single TCM and Western medicine, and there are no studies that
directly or indirectly compare different TCM. As we all know,
there are many kinds of TCM treatment methods, and the
treatment advantages are different, which causes confusion to the
choice of clinical operators.[17,18] And network meta-analysis can
make head-to-head comparisons of multiple interventions.
Therefore, in order to solve the above-mentioned problems,
we will use the network meta-analysis to systematically compare
the effectiveness and safety of different TCM interventions,
paving the way for future solutions for MG.
2. Methods

2.1. Protocol registration

The protocol has been registered on the INPLASY website
(registration number is (INPLASY202060049). We will strictly
abide by the requirements of the “the Preferred Reporting Items
for Systematic Review andMeta-analysis Protocols” [19] to report
the network meta-analysis. If there is any information adjustment
during the entire study period, we will promptly correct and
update it in the final report.
2.2. Inclusion and exclusion criteria
2.2.1. Type of study. Only the study of randomized controlled
trial (RCT) can be included, the language will be limited to
Chinese or English. Exclude non-RCT, animal experiments,
unclear results indicators such as images and other nonquantita-
tive indicators. For the articles published repeatedly in Chinese
and English journals, take the latest one published.

2.2.2. Participants. Patients diagnosed with MG by interna-
tionally recognized diagnostic criteria, not restricted in age,
gender, ethnicity, race, and disease stage. Reluctant to accept
TCM treatment, patients with severe cardiovascular diseases,
mental illnesses, and so on. will be excluded.
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2.2.3. Interventions

2.2.3.1. Experimental interventions. The intervention measures
of the experimental group were only TCM, such as Chinese
herbal medicine, Chinese patent medicine, acupuncture, moxi-
bustion, massage, and so on. It can be monotherapy or
combination. RCT comparing the above 2 therapies can also
be included, and those who combine Western medicine will be
excluded.

2.2.3.2. Control interventions. The control group received
conventional treatment of Western medicine, including the use
of cholinesterase inhibitors, glucocorticoids, or a combination of
both.
2.3. Outcome indicators

The main outcome indicators include effectiveness (recognized
clinical efficacy evaluation criteria), effective including basic
recovery, marked effect, improvement; remission rate (no drug
symptoms), relapse rate,[20] clinical absolute score, and relative
score. Secondary outcome indicators: including any related
adverse reactions, the concentration of acetylcholine receptor
antibody in Serum.
2.4. Data sources and search strategies

We will search the following databases: the China National
Knowledge Infrastructure, Wanfang Database, Chinese Science
and Technology Periodical Database, Chinese Biomedical
Literature Database, Pubmed, Embase, Web of Science, and
the Cochrane library. Collect all the RCT on the treatment ofMG
with TCM. And manually search for references in related
literature. The retrieval time is from the inception of the database
to June 10, 2020. The language is limited to Chinese and English.
The search strategy is to combine search terms with subject words
and free words. The primary selection process are shown in
PubMed search strategy (Table 1).
2.5. Selection of studies

Two authors independently complete the following process:
according to the above search strategy to complete the process of
document retrieval, import documents into EndNote X7 for
centralized management. Then, according to the inclusion and
exclusion criteria, filter the literature by reading the title and
abstract. If it is not possible to determine whether the article meets
the requirements based on the inclusion and exclusion criteria,
then read the full text to select. In the entire literature screening
process, if the 2 authors have different opinions, the third author
joins the discussion to get a common opinion. The process of
research selection is shown in Figure 1.

2.6. Data extraction

After the literature search process was completed, the 2 authors
independently extracted the following information from the
selected study: author, article title, year of publication, contact
information, country/region, sample size, participants, diagnostic
criteria, baseline characteristics, study design, random methods,
blind methods, results, adverse events, and so on, and fill the
extracted information into a pre-built Excel table. If necessary,
we will contact the trial author for further information.



Table 1

Search strategy used in PubMed database.

No Search items

1 myasthenia gravis
2 myasthenia
3 Weizheng
4 1 or 2–3
5 Chinese herbal
6 Traditional Chinese medicine
7 Chinese medicine
8 Chinese Traditional Medicine
9 TCM
10 Chinese medicine decoction
11 decoction
12 herb
13 acupuncture
14 needle knife
15 needle scalpel
16 acupotomology
17 Fire needling
18 electroacupuncture
19 Pharmacoacupuncture
20 Massage
21 Tuina
22 Moxibustion
23 5 or 6–22
24 Randomized Controlled Trials
25 Randomized Controlled Trial
26 RCT
27 controlled clinical trial
28 Trials
29 24 or 25–28
30 4 and 23 and 29
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2.7. Dealing with missing data

If there is data loss in the included study, we will contact the
original author of the article to obtain the original information. If
the missing data is still not available, the existing data will be
analyzed and a sensitivity analysis will be performed to address
the potential impact of the missing data.
2.8. Risk of bias assessment and quality of selected
studies

The 2 authors will independently assess the risk of bias
(methodological quality) of the included studies based on the
bias risk assessment tool recommended in the Cochrane “Risk of
bias” assessment tool.[21] Including 7 items: random sequence
generation, allocation concealment, blind participants and
personnel, blind assessment of results, incomplete result data,
selective reports, and other biases. The results in each field will be
divided into 3 levels: low bias risk, high bias risk, and unclear bias
risk. The 2 authors will exchange assessment results and check
whether the assessment results are consistent. If there is a
disagreement, the third author will participate in the discussion
and determine the final result.

2.9. Statistical analysis

Pairwise meta-analyses is conducted by RevMan5.3,[22] Cate-
gorical data will be calculated with the risk ratio and 95%
confidence intervals (CIs), continuous variables will be reported
3

as mean differences or standardized mean differences with 95%
CI. Heterogeneity will be evaluated by Chi-squared test and
Higgins I2 test; If there is no obvious heterogeneity (I2�50% and
P> .10), the fixed effect model will be used; otherwise, the
random effect model will be applied.
Use WinBUGS 1.4.3 and Stata14.2 for network meta-analysis.

InWinBUGS 1.4.3 software, Bayesian framework is implemented
by theMarkov chainMonte Carlo method,[23] which is simulated
by 4 chains, the number of iterations is set to 50000, and the step
size is set to 10. At the same time, the Potential Scale Reduced
Factor (PSRF) is used to evaluate the convergence of the results.
When the PRSF value is approximately equal to 1.00, it indicates
that the results are well converged, and the obtained results are
highly reliable. If the PRSF is not within this interval, then
continue to manually increase the number of iterations 50,000
times until the FRSF is within this range. In the case of many
interventions involved, in the evidence network of each outcome
indicator, the closed loop formed by the research with direct and
indirect evidence needs to be tested for inconsistency. Calculate
the inconsistency factor (IF), and judge whether there is
inconsistency by the IF value and the P-value. If the IF is close
to 0, the 95% CI starts at 0, and P> .05, it is considered that the
direct comparison and the indirect comparison are consistent.[24]

At the same time, the node-split model is used to determine
whether each node has local inconsistency. If P> .05, there is no
obvious inconsistency. If there is no obvious inconsistency
between the 2, the consistency model is adopted, otherwise, the
inconsistency model is adopted. For the results obtained by the
analysis of the consistency model, the stability of the results can
be checked by the inconsistency model.[25,26]

Make evidence network diagram, correct-compare funnel
diagram, and conduct inconsistency test in Stata14.2 software.
Simultaneously calculate the value of surface under the
cumulative ranking curves and the area under the surface under
the cumulative ranking curves curve in order to rank the efficacy
of various interventions. The value range is 0 to 100. The larger
the value, the larger the area under the curve indicates the
intervention and the greater the likelihood of being the best
intervention.
2.10. Subgroup analysis and sensitivity analysis

If the Chi-squared test and Higgins I2 test detect obvious
heterogeneity between studies, we will conduct a subgroup
analysis from the following aspects: different types of TCM,
treatment time,MG classification, course of disease, and so on. In
order to ensure the Credibility of the research results, we will
conduct a sensitivity analysis of the included literature and will
eliminate low-quality literature.
2.11. Publication bias

If the included studies are sufficient (n≥10),[27] the funnel plot
will be used to assess the publication bias of the literature. If the
funnel chart has poor symmetry, it indicates publication bias.
2.12. Assess the quality of evidence

The evaluation of the strength of the evidence will be based on the
grading of recommendations assessment, development, and
evaluation system, there are 4 levels of evidence strength: high,
medium, low, or very low.
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Figure 1. Flow diagram of study selection process.
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3. Discussion

In recent years, there have been more and more clinical reports of
TCM treatment of MG, including a large number of RCT. There
are also many traditional meta-analyses related to the treatment
of MG with TCM, which shows that TCM has accumulated a
profound theoretical basis and rich clinical experience in the
treatment of MG. However, there are no reports of direct and
indirect comparisons between different TCM interventions.
Therefore, this study uses network meta-analysis to directly or
indirectly compare different TCM interventions to find out which
TCM interventions have relatively best efficacy and safety, and
provide the best evidence for clinical practice.
Author contributions

Conceptualization: Rongfang Xie.
Methodology: Rongfang Xie, Chunhua Huang.
Project administration: Ruiqi Wang
Software: Liting Liu
Supervision: Chunhua Huang.
Writing – original draft: Rongfang Xie.
Writing – review & editing: Chunhua Huang, Rongfang Xie.
References

[1] Evoli A, Antonini G, Antozzi C, et al. Italian recommendations for the
diagnosis and treatment of myasthenia gravis. Neurol Sci 2019;40:
1111–24.

[2] Berrih-Aknin S, Frenkian-Cuvelier M, Eymard B. Diagnostic and clinical
classification of autoimmune myasthenia gravis. J Autoimmun 2014;48-
49:143–8.
4

[3] Phillips WD, Vincent A. Pathogenesis of myasthenia gravis: update on
disease types, models, andmechanisms. F1000Res 2016;5:F1000 Faculty
Rev-1513.

[4] Melzer N, Ruck T, Fuhr P, et al. Clinical features, pathogenesis, and
treatment of myasthenia gravis: a supplement to the Guidelines of the
German Neurological Society. J Neurol 2016;263:1473–94.

[5] Sadri Y, Haghi-Ashtiani B, Zamani B, et al. Study of demographic,
clinical, laboratory and electromyographic symptoms in Myasthenia
Gravis patients referred to the neurology clinic of Rasoul Akram hospital
in 2015. J Med Life 2015;8(Spec Iss 3):218–21.

[6] Park SY, Lee JY, Lim NG, et al. Incidence and prevalence of myasthenia
gravis in Korea: a population-based study using the National Health
Insurance Claims Database. J Clin Neurol 2016;12:340–4.

[7] Aragonès JM, Altimiras J, Roura P, et al. Prevalence of myasthenia gravis
in the Catalan county of Osona. Prevalencia de miastenia gravis en la
comarca de Osona (Barcelona, Cataluña). Neurologia 2017;32:1–5.

[8] Ponseti J, Espín E, Armengol M. Diagnóstico y tratamiento de la
miastenia grave [Diagnosis and treatment of myasthenia gravis]. Med
Clin (Barc) 2000;115:264–70.

[9] Behin A, Le Panse R. New pathways and therapeutic targets in
autoimmune myasthenia gravis. J Neuromuscul Dis 2018;5:265–77.

[10] Song J, Lei X, Jiao W, et al. Effect of Qiangji Jianli decoction on
mitochondrial respiratory chain activity and expression of mitochondrial
fusion and fission proteins in myasthenia gravis rats. Sci Rep
2018;8:8623.

[11] Huang HP, Pan H, Wang HF. Warming yang and invigorating qi”
acupuncture alters acetylcholine receptor expression in the neuromuscu-
lar junction of rats with experimental autoimmune myasthenia gravis.
Neural Regen Res 2016;11:465–8.

[12] Cui L, Wang Y, Liu Z, et al. Discovering New Acetylcholinesterase
Inhibitors byMining the Buzhongyiqi Decoction Recipe Data. J Chem Inf
Model 2015;55:2455–63.

[13] Zhang D, Jin S, Zhang L, et al. Acupuncture for ocular myasthenia
gravis: a protocol for systematic review and meta-analysis. Medicine
(Baltimore) 2020;99:e19901.

[14] Chen S, XuMB, Zhou XL, et al. Chinese herbal medicine for myasthenia
gravis: a systematic review and meta-analysis. Front Pharmacol
2018;9:969.



Xie et al. Medicine (2020) 99:29 www.md-journal.com
[15] Zhang X, Ding W, Wang Z, et al. The effectiveness and safety of
acupuncture for the treatment of myasthenia gravis: a systematic review
and meta-analysis of randomized controlled trials. Ann Palliat Med
2019;8:576–85.

[16] Yang XQ, Liu L, Yang WY, et al. Efficacy and safety of the TCM Qi-
supplementing therapy in patients with myasthenia gravis: a systematic
review and meta-analysis. Evid Based Complement Alternat Med
2017;2017:6512572.

[17] Rouse B, Chaimani A, Li T. Network meta-analysis: an introduction for
clinicians. Intern Emerg Med 2017;12:103–11.

[18] Dias S, Caldwell DM. Network meta-analysis explained. Arch Dis Child
Fetal Neonatal Ed 2019;104:F8–12.

[19] 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;4:1.

[20] Liu GC, Gao BL, Yang HQ, et al. The clinical absolute and relative
scoring system-a quantitative scale measuring myasthenia gravis severity
and outcome used in the traditional Chinese medicine. Complement Ther
Med 2014;22:877–86.
5

[21] Higgins JPT. Green S. Cochrane Handbook for Systematic Reviews of
Interventions Version 5.1. 0 [updated March 2011]. The http://www.
cochrane-handbook.Org. Accessed June 1, 2020.

[22] Schmidt L, Shokraneh F, Steinhausen K, et al. Introducing RAPTOR:
RevMan parsing tool for reviewers. Syst Rev 2019;8:151.

[23] Ades AE, Sculpher M, Sutton A, et al. Bayesian methods for evidence
synthesis in cost-effectiveness analysis. Pharmacoeconomics 2006;
24:1–9.

[24] Salanti G, Ades AE, Ioannidis JP. Graphical methods and numerical
summaries for presenting results from multiple-treatment meta-analysis:
an overview and tutorial. J Clin Epidemiol 2011;64:163–71.

[25] Song F, Clark A, Bachmann MO, et al. Simulation evaluation of
statistical properties of methods for indirect and mixed treatment
comparisons. BMC Med Res Methodol 2012;12:138.

[26] Sturtz S, Bender R. Unsolved issues of mixed treatment comparisonmeta-
analysis: network size and inconsistency. Res Synth Methods 2012;
3:300–11.

[27] Sutton AJ, Duval SJ, Tweedie RL, et al. Empirical assessment of effect of
publication bias on meta-analyses. BMJ 2000;320:1574–7.

http://www.cochrane-handbook.org/
http://www.cochrane-handbook.org/
http://www.md-journal.com

	Traditional Chinese medicine for myasthenia gravis
	1 Introduction
	2 Methods
	2.1 Protocol registration
	2.2 Inclusion and exclusion criteria
	2.2.1 Type of study
	2.2.2 Participants
	2.2.3 Interventions
	2.2.3.1 Experimental interventions
	2.2.3.2 Control interventions


	2.3 Outcome indicators
	2.4 Data sources and search strategies
	2.5 Selection of studies
	2.6 Data extraction
	2.7 Dealing with missing data
	2.8 Risk of bias assessment and quality of selected studies
	2.9 Statistical analysis
	2.10 Subgroup analysis and sensitivity analysis
	2.11 Publication bias
	2.12 Assess the quality of evidence

	3 Discussion
	Author contributions
	References


