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Appendix 1 PRISMA-NMA checklist
	Section/Topic
	Item #
	Checklist Item
	Reported on Page #

	TITLE
	
	
	

	Title
	1
	Identify the report as a systematic review incorporating a network meta-analysis (or related form of meta-analysis). 
	1

	
	
	
	

	ABSTRACT
	
	
	

	Structured summary 
	2
	Provide a structured summary including, as applicable: 
Background: main objectives
Methods: data sources; study eligibility criteria, participants, and interventions; study appraisal; and synthesis methods, such as network meta-analysis. 
Results: number of studies and participants identified; summary estimates with corresponding confidence/credible intervals; treatment rankings may also be discussed. Authors may choose to summarize pairwise comparisons against a chosen treatment included in their analyses for brevity.
Discussion/Conclusions: limitations; conclusions and implications of findings.
Other: primary source of funding; systematic review registration number with registry name.
	1-2

	
	
	
	

	INTRODUCTION
	
	
	

	Rationale 
	3
	Describe the rationale for the review in the context of what is already known, including mention of why a network meta-analysis has been conducted. 
	2-3

	Objectives 
	4
	Provide an explicit statement of questions being addressed, with reference to participants, interventions, comparisons, outcomes, and study design (PICOS). 
	3-4

	
	
	
	

	METHODS
	
	
	

	Protocol and registration 
	5
	Indicate whether a review protocol exists and if and where it can be accessed (e.g., Web address); and, if available, provide registration information, including registration number. 
	2

	Eligibility criteria 
	6
	Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale. Clearly describe eligible treatments included in the treatment network, and note whether any have been clustered or merged into the same node (with justification). 
	4-5

	Information sources 
	7
	Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched. 
	4

	Search 
	8
	Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 
	5

	Study selection 
	9
	State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis). 
	5

	Data collection process 
	10
	Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators. 
	6

	Data items 
	11
	List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 
	6-7

	Geometry of the network
	S1
	Describe methods used to explore the geometry of the treatment network under study and potential biases related to it. This should include how the evidence base has been graphically summarized for presentation, and what characteristics were compiled and used to describe the evidence base to readers.
	9

	Risk of bias within individual studies 
	12
	Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and how this information is to be used in any data synthesis. 
	6;11

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). Also describe the use of additional summary measures assessed, such as treatment rankings and surface under the cumulative ranking curve (SUCRA) values, as well as modified approaches used to present summary findings from meta-analyses.
	6

	Planned methods of analysis
	14
	Describe the methods of handling data and combining results of studies for each network meta-analysis. This should include, but not be limited to:  
· Handling of multi-arm trials;
· Selection of variance structure;
· Selection of prior distributions in Bayesian analyses; and
·  Assessment of model fit. 
	6-7

	Assessment of Inconsistency
	S2
	Describe the statistical methods used to evaluate the agreement of direct and indirect evidence in the treatment network(s) studied. Describe efforts taken to address its presence when found.
	6-7

	Risk of bias across studies 
	15
	Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies). 
	24

	Additional analyses 
	16
	Describe methods of additional analyses if done, indicating which were pre-specified. This may include, but not be limited to, the following: 
· Sensitivity or subgroup analyses;
· Meta-regression analyses; 
· Alternative formulations of the treatment network; and
· Use of alternative prior distributions for Bayesian analyses (if applicable). 
	6-7

	




	
	
	

	RESULTS†
	
	
	

	Study selection 
	17
	Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram. 
	7

	Presentation of network structure
	S3
	Provide a network graph of the included studies to enable visualization of the geometry of the treatment network. 
	11-17

	Summary of network geometry
	S4
	Provide a brief overview of characteristics of the treatment network. This may include commentary on the abundance of trials and randomized patients for the different interventions and pairwise comparisons in the network, gaps of evidence in the treatment network, and potential biases reflected by the network structure.
	24

	Study characteristics 
	18
	For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations. 
	9

	Risk of bias within studies 
	19
	Present data on risk of bias of each study and, if available, any outcome level assessment. 
	11

	Results of individual studies 
	20
	For all outcomes considered (benefits or harms), present, for each study: 1) simple summary data for each intervention group, and 2) effect estimates and confidence intervals. Modified approaches may be needed to deal with information from larger networks.
	 12-18

	Synthesis of results 
	21
	Present results of each meta-analysis done, including confidence/credible intervals. In larger networks, authors may focus on comparisons versus a particular comparator (e.g. placebo or standard care), with full findings presented in an appendix. League tables and forest plots may be considered to summarize pairwise comparisons. If additional summary measures were explored (such as treatment rankings), these should also be presented.
	11-17

	Exploration for inconsistency
	S5
	Describe results from investigations of inconsistency. This may include such information as measures of model fit to compare consistency and inconsistency models, P values from statistical tests, or summary of inconsistency estimates from different parts of the treatment network.
	11

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies for the evidence base being studied. 
	11

	Results of additional analyses
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression analyses, alternative network geometries studied, alternative choice of prior distributions for Bayesian analyses, and so forth). 
	21-24

	
	
	
	

	DISCUSSION
	
	
	

	Summary of evidence 
	24
	Summarize the main findings, including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare providers, users, and policy-makers). 
	24-26

	Limitations 
	25
	Discuss limitations at study and outcome level (e.g., risk of bias), and at review level (e.g., incomplete retrieval of identified research, reporting bias). Comment on the validity of the assumptions, such as transitivity and consistency. Comment on any concerns regarding network geometry (e.g., avoidance of certain comparisons).
	26

	Conclusions 
	26
	Provide a general interpretation of the results in the context of other evidence, and implications for future research. 
	25-26

	
	
	
	

	FUNDING
	
	
	27

	Funding 
	27
	Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review. This should also include information regarding whether funding has been received from manufacturers of treatments in the network and/or whether some of the authors are content experts with professional conflicts of interest that could affect use of treatments in the network.
	


PICOS = population, intervention, comparators, outcomes, study design.
* Text in italics indicateS wording specific to reporting of network meta-analyses that has been added to guidance from the PRISMA statement.
† Authors may wish to plan for use of appendices to present all relevant information in full detail for items in this section.


Appendix 2 Search strategy
1.  CNKI
	Search
	Query

	#1
	(SU = '重症肌无力'+'重症肌无力，眼肌型'+'重症肌无力，全身型'+'青少年型重症肌无力'+'痿病'+'肌痿') AND ((SU = '补体抑制剂'+'补体C5'+'补体C3'+'依库珠单抗'+'雷夫利珠单抗'+'帕泽利单抗'+'zilucoplan'+'gefurulimab') OR (SU = '新生儿Fc受体'+'艾加莫德'+'洛利昔珠单抗'+'巴托利单抗'+'nipocalimab') OR (SU = '靶向B细胞'+'利妥昔单抗'+'托珠单抗'+'泰它西普'+'贝利尤单抗'+'伊卡利单抗'+'奥妥珠单抗'+'奥法木单抗')OR (SU = '生物制剂'+'靶向治疗'+'细胞因子'+'嵌合抗原受体修饰T细胞疗法'+'CAR-T'+'靶向趋化因子')) 

	#2
	AB = '随机对照'

	#3
	#1 and #2













2.  Wangfang
	Search
	Query

	#1
	(主题：重症肌无力 or 重症肌无力，眼肌型 or 重症肌无力，全身型 or 青少年型重症肌无力 or 痿病 or 肌痿) and ((主题：补体抑制剂 or 补体C5 or 补体C3 or 依库珠单抗 or 雷夫利珠单抗 or 帕泽利单抗 or zilucoplan or gefurulimab) or (主题：新生儿Fc受体 or 艾加莫德 or 洛利昔珠单抗 or 巴托利单抗 or nipocalimab) or (主题：靶向B细胞 or 利妥昔单抗 or 托珠单抗 or 泰它西普 or 贝利尤单抗 or 伊卡利单抗 or 奥妥珠单抗or 奥法木单抗) or (主题：生物制剂 or 靶向治疗 or 细胞因子 or 嵌合抗原受体修饰T细胞疗法 or CAR-T or 靶向趋化因子))

	#2
	主题：随机

	#3
	#1 and #2





3. Vip
	Search
	Query

	#1
	((((((题名或关键词=重症肌无力 OR 题名或关键词=重症肌无力，眼肌型) OR 题名或关键词=重症肌无力，全身型) OR 题名或关键词=青少年型重症肌无力) OR 题名或关键词=痿病) OR 题名或关键词=肌萎) AND (((((((((((((((((((((((((题名或关键词=补体抑制剂) OR 题名或关键词=补体C5) OR题名或关键词=补体C3) OR题名或关键词=依库珠单抗) OR 题名或关键词=雷夫利珠单抗) OR 题名或关键词=帕泽利单抗) OR  题名或关键词=zilucoplan) OR 题名或关键词=gefurulimab) OR 题名或关键词=新生儿Fc受体) OR题名或关键词=艾加莫德) OR 题名或关键词=洛利昔珠单抗) OR题名或关键词=巴托利单抗) OR 题名或关键词= nipocalimab) OR 题名或关键词=靶向B细胞) OR 题名或关键词=利妥昔单抗) OR 题名或关键词=托珠单抗) OR 题名或关键词=泰它西普) OR 题名或关键词=贝利尤单抗) OR 题名或关键词=伊卡利单抗) OR 题名或关键词=奥妥珠单抗) OR 题名或关键词= 奥法木单抗) OR 题名或关键词=生物制剂) OR 题名或关键词=靶向治疗) OR 题名或关键词=细胞因子) OR 题名或关键词=嵌合抗原受体修饰T细胞疗法) OR 题名或关键词=CAR-T or 靶向趋化因子))

	#2
	主题：随机

	#3
	#1 AND #2

















4.Web of Science 
	[bookmark: _Hlk129089322]Search
	Query

	#1
	(((((TS=(Myasthenia Gravis )) OR TS=(Myasthenia Gravis, Generalized)) OR TS=(Generalized Myasthenia Gravis)) OR TS=(Ocular Myasthenia Gravis)) OR TS=(MuSK Myasthenia Gravis)) OR TS=(Anti-MuSK Myasthenia Gravis)			

	#2
	((((((((((((((((((((TS=(Novel biologics)) OR TS=(Complement Inactivating Agents)) OR TS=(Agents, Complement Inactivating)) OR TS=(Inactivating Agents, Complement)) OR TS=(Complement Inhibitor)) OR TS=(Complement Inhibiting Agents)) OR TS=(Inhibiting Agents, Complement)) OR TS=(Eculizumab)) OR TS=(Ravulizumab)) OR TS=(Zilucoplan)) OR TS=(FcRn inhibitors)) OR TS=(efgartigimod)) OR TS=(efgartigimod alfa plus hyaluronidase)) OR TS=(efgartigimod alfa)) OR TS=(rozanolixizumab)) OR TS=(batoclimab)) OR TS=(B-cell inhibitors)) OR TS=(Rituximab)) OR TS=(Inebilizumab)) OR TS=(Belimumab)) OR TS=(Telitaciept)			

	#3
	TS=（randomized controlled trial OR randomized OR randomly OR RCT OR RCTs）

	#4
	#1 AND #2 AND #3





5. Embase
	Search
	Query

	#1
	'myasthenia gravis'/exp

	#2
	'myasthenia gravis':ab,ti OR 'myasthenia gravis, ocular':ab,ti OR 'ocular myasthenia gravis':ab,ti OR 'myasthenia gravis, generalized':ab,ti OR 'generalized myasthenia gravis':ab,ti OR 'muscle-specific receptor tyrosine kinase myasthenia gravis':ab,ti OR 'muscle specific receptor tyrosine kinase myasthenia gravis':ab,ti OR 'muscle-specific tyrosine kinase antibody positive myasthenia gravis':ab,ti OR 'muscle specific tyrosine kinase antibody positive myasthenia gravis':ab,ti OR 'musk mg':ab,ti OR 'musk myasthenia gravis':ab,ti OR 'myasthenia gravis, musk':ab,ti OR 'anti-musk myasthenia gravis':ab,ti OR 'anti musk myasthenia gravis':ab,ti OR 'myasthenia gravis, anti-musk':ab,ti 

	#3
	#1 OR #2

	#4
	[bookmark: OLE_LINK7]'biological product'/exp

	#5
	[bookmark: OLE_LINK8][bookmark: OLE_LINK11][bookmark: OLE_LINK12]'complement inactivating agents':ab,ti OR 'agents, complement inactivating':ab,ti OR 'inhibitor, complement':ab,ti OR 'complement inhibiting agents':ab,ti OR 'complement inhibitors':ab,ti OR eculizumab:ab,ti OR ravulizumab:ab,ti OR 'fcrn inhibitor':ab,ti OR efgartigimod:ab,ti OR 'efgartigimod alfa plus hyaluronidase':ab,ti OR rozanolixizumab:ab,ti OR nipocalimab:ab,ti OR batoclimab:ab,ti OR 'b-cell inhibitors':ab,ti OR rituximab:ab,ti OR inebilizumab:ab,ti OR belimumab:ab,ti OR telitaciept:ab,ti OR zilucoplan:ab,ti

	#6
	#4 OR #5

	#7
	#3 AND #6

	#8
	'randomized controlled trial'/exp OR 'randomized controlled trial':ab,ti OR 'randomized':ab,ti OR 'randomly':ab,ti OR 'rct':ab,ti OR 'rcts':ab,ti

	#9
	#7 AND #8





6. The Cochrane library
	Search
	Query

	#1
	MeSH descriptor: [myasthenia gravis] explode all trees

	#2
	(Muscle Specific Tyrosine Kinase Antibody Positive Myasthenia Gravis):ti,ab,kw OR (Muscle-Specific Receptor Tyrosine Kinase Myasthenia Gravis):ti,ab,kw OR ( Myasthenia Gravis, MuSK; MuSK MG):ti,ab,kw OR Myasthenia Gravis, Anti-MuSK):ti,ab,kw OR (MuSK Myasthenia Gravis):ti,ab,kw OR (Muscle-Specific Tyrosine Kinase Antibody Positive Myasthenia Gravis):ti,ab,kw OR (Anti MuSK Myasthenia Gravis):ti,ab,kw OR (Muscle Specific Receptor Tyrosine Kinase Myasthenia Gravis):ti,ab,kw OR (Anti-MuSK Myasthenia Gravis):ti,ab,kw OR(Myasthenia Gravis, Ocular):ti,ab,kw OR (Ocular Myasthenia Gravis):ti,ab,kw OR (Generalized Myasthenia Gravis):ti,ab,kw OR (Myasthenia Gravis, Generalized):ti,ab,kw 

	#3
	#1 or #2

	#4
	MeSH descriptor: [biological product] explode all trees

	#5
	('complement inactivating agents'):ti,ab,kw OR ('agents, complement inactivating'):ti,ab,kw OR ('inhibitor, complement'):ti,ab,kw OR ('complement inhibiting agents'):ti,ab,kw OR ('complement inhibitors'):ti,ab,kw OR (eculizumab):ti,ab,kw OR (ravulizumab):ti,ab,kw OR ('fcrn inhibitor'):ti,ab,kw OR (efgartigimod):ti,ab,kw OR ('efgartigimod alfa plus hyaluronidase'):ti,ab,kw OR (rozanolixizumab):ti,ab,kw OR (nipocalimab):ti,ab,kw OR (batoclimab):ti,ab,kw OR (mindful*):ti,ab,kw OR (meditation):ti,ab,kw OR ('b-cell inhibitors'):ti,ab,kw OR (rituximab):ti,ab,kw OR (inebilizumab):ti,ab,kw OR (belimumab):ti,ab,kw OR (telitaciept):ti,ab,kw OR (zilucoplan):ti,ab,kw

	#6
	#4 or #5 

	#7
	#3 and #6




7. 
Pubmed
	Search
	Query

	#1
	Myasthenia Gravis[MeSH Terms]

	#2
	((((((Myasthenia Gravis[Title/Abstract]) OR (Myasthenia Gravis, Generalized[Title/Abstract])) OR (Generalized Myasthenia Gravis[Title/Abstract])) OR (Ocular Myasthenia Gravis[Title/Abstract])) OR (MuSK Myasthenia Gravis[Title/Abstract])) OR (Myasthenia Gravis, MuSK[Title/Abstract])) OR (Anti-MuSK Myasthenia Gravis[Title/Abstract])

	#3
	#1 OR #2

	#4
	Novel biologics[MeSH Terms]

	#5
	((((((((((((((((((((Novel biologics[Title/Abstract]) OR (Complement Inactivating Agents[Title/Abstract])) OR (Agents, Complement Inactivating[Title/Abstract])) OR (Complement Inhibitor[Title/Abstract])) OR (Complement Inhibiting Agents[Title/Abstract])) OR (Inhibitor, Complement[Title/Abstract])) OR (Eculizumab[Title/Abstract])) OR (Elizaria[Title/Abstract])) OR (Ravulizumab[Title/Abstract])) OR (FcRn inhibitor[Title/Abstract])) OR (efgartigimod[Title/Abstract])) OR (efgartigimod alfa[Title/Abstract])) OR (efgartigimod alfa plus hyaluronidase[Title/Abstract])) OR (rozanolixizumab[Title/Abstract])) OR (nipocalimab[Title/Abstract])) OR (batoclimab[Title/Abstract])) OR (B-cell inhibitors[Title/Abstract])) OR (Rituximab[Title/Abstract])) OR (Inebilizumab[Title/Abstract])) OR (Belimumab[Title/Abstract])) OR (Telitaciept[Title/Abstract])

	#6
	#4 OR #5

	#7
	Zilucoplan[Title/Abstract]

	#8
	#6 OR #7

	#9
	'randomized controlled trial'/exp OR 'randomized controlled trial':ab,ti OR 'randomized':ab,ti OR 'randomly':ab,ti OR 'rct':ab,ti OR 'rcts':ab,ti

	#10
	# 3AND #8AND#9





Appendix 3 Study protocol 
Comparative efficacy and acceptability of novel biologics in the treatment of myasthenia gravis: protocol for a systematic review and network meta-analysis of randomized trials
Chang Guana#,Peixi Zhaoa#,Meijin Songa#,Jing Lub,Huijing Cuic,Dongxu Lib,Tianying Changb,Yingzi Cuib,Xikang Dingb,Jian Wangb*,Peng Xub*
aCollege of Traditional Chinese Medicine, Changchun University of Traditional Chinese Medicine, Changchun Jilin 130117, China
bThe Affiliated Hospital of Changchun University of Chinese Medicine, Changchun Jilin 130021, China
cTraditional Chinese Medicine Department, Nanguan District Traditional Chinese Medicine Hospital, Changchun, Jilin130041, China 
#These authors contributed equally to this work
*These authors contributed equally to this work and should be considered as co-corresponding authors
Abstract：
Introduction： Myasthenia gravis (MG) is a rare autoimmune disease(1). Therapy for MG is undergoing a profound change, with new treatments being tested(2). These include complement inhibitors, neonatal Fc receptor (FcRn) blockers, and monoclonal antibodies targeting B cells(3, 4). The objective of this study is to conduct a network meta-analysis of randomized and placebo-controlled trials of novel biologics in MG, utilizing available efficacy data to establish a reference framework for the clinical management of MG. This article describes a protocol for evaluating the efficacy and acceptability of novel biologics for the prevention of MG. The results of the proposed systematic review with network meta-analysis (NMA) will provide new insights into the treatment of MG.
Methods and analysis： A comprehensive literature search will be conducted using a systematic approach across various databases including Medline (via PubMed), CINAHL, CNKI, Web of Science, Wan Fang, Embase, VIP, Cochrane Central Register of Controlled Trials and CBM databases. The search will encompass all available records from the inception of each database until Jul 03, 2024. The search will conducted using a combination of subject terms and free-text terms. The researchers required that the studies be written in Chinese and English, and they had to be clinical randomized controlled trials (RCTs). We will tailor the search strategy to meet the specific requirements of each database. The primary outcomes will be the Quantitative Myasthenia Gravis (QMG) score，the Myasthenia Gravis Activities of Daily Living (MG-ADL) score, the Myasthenia Gravis Composite (MGC) score, and the 15-item revised version of the Myasthenia Gravis Quality of Life (MG-QoL 15r) score, the secondary outcomes include tolerability and acceptability. The software will use for the analysis includes Stata 15.0 (Stata Corporation, College Station, TX) and R 4.2.0 (R Development Core Team, Vienna, http://www.R-project.org), according to the Cochrane Handbook for Systematic Reviews of Interventions. The methodological quality will be evaluated from the following domains: generation of random sequence, allocation concealment, blinding of participants and personnel, blinding of outcome assessments, incomplete outcome data, selective reporting, and other bias. A description of each aspect of risk of bias in each pooled study will be conducted in order to provide the rationale for the risk judgment.
Ethics and dissemination： This systematic review and NMA does not require research ethics approval as it will use published aggregate data and will not collect nor disclose individually identifiable participant data.
PROSPERO registration number： CRD42024559757
Systematic review registration: 
The study will conducted in accordance with the guidelines provided by the Preferred Reporting Items for Systematic Reviews and Network Meta-Analysis (PRISMA-NMA). It was also pre-registered in PROSPERO (ID: CRD42024559757）.
Keywords: meta-analysis；protocol；systematic review；Myasthemina Gravis；novel biologics
1 Introduction
[bookmark: OLE_LINK15]Myasthenia gravis (MG) is a rare autoimmune disorder characterized by prominent clinical manifestations of skeletal muscle weakness and significant fatigue, which are worsened by exertion and notably improved by rest(5). Contemporary therapeutic strategies for myasthenia gravis predominantly consist of the utilization of cholinesterase inhibitors, glucocorticoids, immunosuppressants, intravenous immunoglobulins, plasma exchange, and thymectomy. Nevertheless, the elevated occurrence of adverse effects, restricted effectiveness, and lack of tolerance in specific individuals have stimulated an increasing fascination with and adoption of innovative biologic agents(6). These treatments can be classified into three groups based on their unique mechanisms of action in the pathophysiological progression of MG: complement inhibitors, FcRn antagonists, and therapies targeting B-cells(7). The FcRn, which shares structural similarities with the human major histocompatibility complex class I molecule (MHC-I) and is expressed in various human cell types such as epithelial cells, endothelial cells, and immune cells(8), is significantly involved in the development of MG. FcRn blockers demonstrate a greater binding affinity for FcRn compared to IgG under both acidic and neutral conditions. These blockers competitively inhibit the binding of pathogenic IgG to FcRn, leading to the removal of pathogenic IgG from the system(5, 9). In the context of MG pathology characterized by the presence of AChR antibodies, complement activation is identified as the predominant mechanism, supported by substantial evidence from both clinical studies involving MG patients and EAMG. The primary antibody subclasses implicated in AChR-MG are IgG and IgG3. The interaction between antibodies and antigens initiates the classical complement pathway, leading to the generation of the membrane attack complex C5b-9 (MAC) and subsequent disruption of the postsynaptic membrane structure(10). Complement inhibitors demonstrate significant potential in altering the course of MG pathology. Monoclonal antibodies directed towards B cells function by depleting CD20+ cells, inhibiting B cell activation and proliferation(11), or depleting CD19-expressing pre-B cells and mature B cells(12). 
Novel biologics are intricate and exhibit varying levels of efficacy, and there is a lack of direct comparative evidence between them. The number of existing randomized controlled studies of novel biologics in people with MG is small. Existing guidelines lack robust evidence for effects on patient-centered outcomes. The purpose of this study was to conduct a network meta-analysis of randomized and placebo-controlled trials of innovative therapies in MG with available efficacy data, in order to establish a reference framework for the clinical use of MG.
2 Methods and analysis
Our primary aim is to assess the comparative efficacy and acceptability of novel biologics in adults with MG. The study will be conducted in accordance with the guidelines provided by the Preferred Reporting Items for Systematic Reviews and Network Meta-Analysis (PRISMA-NMA). It was also pre-registered in PROSPERO (ID: CRD42024559757）.
2.1 Inclusion criteria
2.1.1 Types of study
The researchers required that the studies be written in Chinese and English, and they had to be clinical randomized controlled trials (RCTs).
2.1.2 Participants
The eligible participants for this research study were individuals aged 18 years or older who had a confirmed diagnosis of generalized myasthenia gravis (gMG) with elevated autoantibodies (anti-acetylcholine receptor [AChR] or anti-muscle-specific kinase [MuSK]) prior to the screening process. Additionally, participants were required to exhibit impaired activities of daily living as indicated by a Myasthenia Gravis Activities of Daily Living (MG-ADL) score of 5 or higher at both screening and baseline, with more than 50% of the score attributed to nonocular items. Furthermore, participants needed to meet a Myasthenia Gravis Foundation of America (MGFA) clinical classification of class II to V at the screening stage(1).
.2.1.3 Interventions
In order to maintain consistency across the studies, the control group was administered a placebo intervention while the experimental group received novel biologics. Both groups adhered to consistent baseline therapeutic measures, and there were no limitations on the duration of treatment. Additionally, neither group was subjected to any additional Western medicine or non-drug interventions that could potentially impact the effectiveness of the treatment.
.2.1.4 Outcomes
As the main aim of this study is to assess the efficacy and acceptability of novel biologics in the treatment of Myasthenia Gravis,the primary outcome will be the endpoint score on a validated MG rating scale, such as Quantitative Myasthenia Gravis (QMG) score, Myasthenia Gravis Activities of Daily Living (MG-ADL) score, Myasthenia Gravis Composite (MGC) score, 15-item revised version of the Myasthenia Gravis Quality of Life (MG-QoL 15r) score, or the difference between baseline and endpoint scores(13, 14). Where endpoint scores were not reported, changes in scores were used instead. Additional outcome measures will include tolerability(treatment-associated adverse effects, measured as the proportion of participants experiencing adverse events) and acceptability (treatment discontinuation, measured as the proportion of participants who discontinued the study for any reason).
.2.2 Exclusion criteria
We will exclude the following studies: (i) Studies with incorrect or incomplete data. (ii) Studies with outcome indicators that are unrelated. (iii) Studies where both the experimental and control groups received other non-drug interventions, etc. (iv) Non-randomized controlled trials (RCT), case reports, empirical summaries, and reviews. (v) Preclinical studies, such as animal experiments. (vi) Purely descriptive studies. (vii) Duplicate publications.
2.3 Search methods
2.3.1 Electronic searches
A comprehensive literature search will be conducted using a systematic approach across various databases including Medline (via PubMed), CINAHL, CNKI, Web of Science, Wan Fang, Embase, VIP, Cochrane Central Register of Controlled Trials and CBM databases. The search encompasses all available records from the inception of each database until Jul 03, 2024. The search will conducted using a combination of subject terms and free-text terms. We will tailor the search strategy to meet the specific requirements of each database. The complete search strategies for all databases are shown in Table 1.

	No.
	Query

	#1
	'myasthenia gravis'/exp

	#2
	'myasthenia gravis':ab,ti OR 'myasthenia gravis, ocular':ab,ti OR 'ocular myasthenia gravis':ab,ti OR 'myasthenia gravis, generalized':ab,ti OR 'generalized myasthenia gravis':ab,ti OR 'muscle-specific receptor tyrosine kinase myasthenia gravis':ab,ti OR 'muscle specific receptor tyrosine kinase myasthenia gravis':ab,ti OR 'muscle-specific tyrosine kinase antibody positive myasthenia gravis':ab,ti OR 'muscle specific tyrosine kinase antibody positive myasthenia gravis':ab,ti OR 'musk mg':ab,ti OR 'musk myasthenia gravis':ab,ti OR 'myasthenia gravis, musk':ab,ti OR 'anti-musk myasthenia gravis':ab,ti OR 'anti musk myasthenia gravis':ab,ti OR 'myasthenia gravis, anti-musk':ab,ti

	#3
	#1 OR #2

	#4
	'biological product'/exp

	#5
	'complement inactivating agents':ab,ti OR 'agents, complement inactivating':ab,ti OR 'inhibitor, complement':ab,ti OR 'complement inhibiting agents':ab,ti OR 'complement inhibitors':ab,ti OR eculizumab:ab,ti OR ravulizumab:ab,ti OR 'fcrn inhibitor':ab,ti OR efgartigimod:ab,ti OR 'efgartigimod alfa plus hyaluronidase':ab,ti OR rozanolixizumab:ab,ti OR nipocalimab:ab,ti OR batoclimab:ab,ti OR 'b-cell inhibitors':ab,ti OR rituximab:ab,ti OR inebilizumab:ab,ti OR belimumab:ab,ti OR telitaciept:ab,ti OR zilucoplan:ab,ti

	#6
	#4 OR #5

	#7
	#3 AND #6


Table 1  search strategies

2.4 Data collection and analysis
2.4.1 Selection process
The articles retrieved will be organized and analyzed utilizing EndNote X9. Two investigators, Peixi Zhao and Meijin Song, will independently conduct literature screening, determining which studies to include, assessing their eligibility, and documenting reasons for exclusion. Any disagreements between the reviewers will be resolved through consensus or group discussions. The final study inclusion will be presented as a flow chart, using a PRISMAflow diagram. (Figure 1)
Figure 1- Selection of studies for inclusion

2.4.2 Data extraction
Two investigators(Guan Chang and Xikang Ding) will independently extract pertinent data. The dataset will include a range of parameters, including publication year, primary author, country of origin, publication timeline, subject demographics such as age and gender, sample size, detailed descriptions of the treatment and control groups, as well as thorough documentation of outcomes and any adverse events. In instances where data are found to be lacking or ambiguous, researchers proactively will contact the primary or corresponding author through email or phone to seek clarification or additional information.
2.5 Risk of bias individual studies
Two authors(Dongxu Li and Huijing Cui,) will operate independently, and assess the potential for bias in each article included in the study by adhering to the guidelines outlined in the Cochrane Handbook for Systematic Reviews of Interventions. The evaluation of methodological quality will be conducted by examining specific domains, including the generation of random sequences, allocation concealment, blinding of participants and personnel, blinding of outcome assessments, incomplete outcome data, selective reporting, and other forms of bias. An analysis will be undertaken to evaluate the risk of bias in each aggregated study, with a detailed examination of each aspect to justify the risk assessment. The resulting judgments will be classified into one of three categories: low, high, or unclear(15).
2.6 Assessment of heterogeneity
Heterogeneity will be assessed in all the studies included in the analysis using I2 statistics. A lack of significant heterogeneity will be observed when the I2 value is less than 50%. Conversely, an I2 value exceeding 50% indicated substantial heterogeneity, prompting further investigation through subgroup and sensitivity analyses to identify potential sources of variation.
2.7 Assessment of reporting bias
If the study criteria are met by more than 10 trials, funnel plots will be created and analyzed utilizing Review Manager software (version 5.3), with potential publication bias being evaluated through the examination of funnel plots.
2.8 Data synthesis
[bookmark: OLE_LINK23]The study will use the mean difference (MD) for analyzing quantitative data and the relative risk (RR) for assessing count data. All effect sizes will present with their corresponding 95% confidence intervals (CI). Model fit and overall consistency will be evaluated using the Deviance Information Criterion (DIC). In instances of a closed loop, the node-splitting method will be employed to assess local consistency. Furthermore, intervention measures will be ranked according to the surface under the cumulative ranking curve (SUCRA)(16), and a league table will be constructed to compare the effects of various interventions. Various original studies will undertaken to assess varying dosages and durations of treatment for a common intervention. To compare the efficacy of medications against placebos, network meta-regression analysis will be employed to explore potential disparities among different doses and treatment lengths. Publication bias will be evaluated through a funnel plot when a minimum of 10 studies report the outcome measure. The analytical tools that will be used for this study are Stata 15.0 and R 4.2.0.
3 Discussion
The evolution of MG treatment has transitioned from traditional therapies like acetylcholinesterase inhibitors and immunosuppressants to the recent introduction of novel biologics, marking a paradigm shift towards the utilization of immunological agents that specifically target various components involved in the pathogenesis of MG(17). Compared with other meta-analyses, this study has the advantage of including three types of novel biologics, These include FcRn blockers such as Batoclimab, Efgartigimod, and Rozanolixizumab; complement inhibitors like Eculizumab, Zilucoplan, and Ravulizumab; as well as monoclonal antibodies that target B cells such as Belimumab and Rituximab.《Efficacy of innovative therapies in myasthenia gravis: A systematic review, meta-analysis, and network meta-analysis》(18), this study analyzed the effectiveness of FcRn blockers and complement inhibitors, our study not only included monoclonal antibodies targeting B cells, but also discussed both efficacy and acceptability. FcRn is a blood protein characterized by a distinctive structure and function, as it interacts with the Fc region of IgG to facilitate its binding, transportation, and safeguarding against lysosomal degradation. Antibodies targeting FcRn selectively impede the interaction between IgG Fc fragments and FcRn, leading to potential modifications in IgG levels, promoting the clearance of IgG antibodies, and ultimately enhancing antibody turnover to attain therapeutic objectives in autoimmune conditions(19). Efgartigimod, the first globally recognized FcRn antagonist, is currently available for the treatment of myasthenia gravis patients with acetylcholine receptor antibodies. Furthermore, research suggests its potential use in the perioperative setting for thymectomy(20). Anti-AChR antibodies, commonly appearing as IgG1 or IgG3 antibodies, have been shown to activate the complement cascade, resulting in the generation of membrane attack complexes. Research conducted using rodent models has highlighted the crucial involvement of membrane attack complexes in the pathogenesis of neuromuscular transmission failure. Research findings indicate that mice lacking complement factors demonstrate resistance to experimental autoimmune myasthenia gravis, whereas mice deficient in protective regulatory factors such as decay-accelerating factor 1 and CD59a are more susceptible to the condition(21, 22). Monoclonal antibodies directed against B cells function by selectively eliminating B lymphocytes expressing distinctive markers such as CD19 or CD20, thereby reducing the generation of plasma cells or progenitor cells responsible for antibody production, as well as impeding the activation and maturation of B cells. Consequently, this leads to a decrease in antibody levels and improvement in symptoms associated with autoimmune myasthenia gravis(20, 23). The complexity and diverse efficacy of novel biologics necessitate a comprehensive evaluation through network meta-analysis of randomized and placebo-controlled trials in myasthenia gravis. So far, existing RCT studies provide evidence of the association of novel biologics with efficacy and acceptability, tolerability. This study aims to provide a reference framework for the clinical application of these innovative therapies by synthesizing available efficacy data. The results of this study are expected to inform novel biologics of evidence-based guidelines for MG treatment. If any changes are to be made in protocol, we will provide the date, change, and reason for each amendment.
ETHICS AND DISSEMINATION
This study is based on published data, so ethical approval is not a requirement. The findings of this review will be published in a peer-reviewed journal and will allow healthcare providers to better understand novel biologics for targeted therapies in patients with myasthenia gravis. This work is now in progress, and preparations have started on 18 June 2024. We are searching the relevant studies. The expected end time is 31 May 2025. The results will be reported based on the PRISMA-compliant guidelines.
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Appendix 5 Network plots of acceptability outcome and safety outcomes in myasthenia gravis population.
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Appendix 6 Included trials for each outcome.
	First author and year of publication
	Intervention measures in the control group
	Intervention measures in the observation group
	The number of cases in the control group
	The number of cases in the observation group
	Gender (female/male)
	Ages in the control group
	Ages in the observation group
	Course of treatment
	Follow-up time
	Outcome indicators

	Chong Yan 2022[16]
	placebo
	batoclimab340mg/
batoclimab680mg
	9
	340mg:10
680mg:11
	24/6
	40.2 ± 9.3
	340mg: 36.4 ± 9.8 680mg: 40.6 ± 16.8
	43 days
	120days
	abcde

	Chong Yan 2024[17]
	placebo
	batoclimab
	65
	67
	88/43
	43.7 ±13.5
	43.8 ± 13.9
	6weeks
	4weeks
	abcde

	James F. Howard Jr 2019[18]
	placebo
	efgartigimod
	12
	12
	15/9
	43.5 ± 19.3
	55.3 ± 13.6
	78 days
	2weeks
	abcde

	James F. Howard Jr 2021[19]
	placebo
	efgartigimod
	64
	65
	118/49
	48.2 ± 15.0
	45.9 ± 14.4
	8 weeks
	5weeks
	abcde

	Vera Bri 2021[20]
	placebo
	rozanolixizumab
	22
	21
	27/16
	53.3 ±15.7
	50.5 ±14.7
	29 days
	70days
	abce

	James F. Howard Jr 2017[21]
	placebo
	Eculizumab
	63
	62
	82/43
	46.9 ±18.0
	47.5 ± 15.7
	26weeks
	8 weeks
	abcde

	James F. Howard Jr 2020[22]
	placebo
	Zilucoplan 0.1mg/kg/
Zilucoplan0.3mg/kg
	15
	0.1mg/kg:15 
0.3mg/kg:14
	21/23
	48.4 ± 15.7
	0.1mg/kg:
45.5 ± 15.7
0.3mg/kg:
54.6 ± 15.5
	12 weeks
	60 weeks
	abcde

	Tuan Vu 2022[23]
	placebo
	Ravulizumab
	89
	86
	89/86
	53.3 ± 16.1
	62.6 ± 11.2
	26 weeks
	4 years
	abde

	Karen Hewett 2018[24]
	placebo
	belimumab10mg/kg
	21
	18
	24/15
	59.0±13.88
	52.7 ±17.32
	20weeks
	24 weeks
	abce

	Fredrik Piehl 2022[25]
	placebo
	rituximab500 mg
	22
	25
	14/33
	58 ±18.6
	67.4 ±13.4
	1days
	24weeks
	abde

	Richard J Nowak 2022[26]
	placebo
	rituximab
	27
	25
	23/29
	56.8 ±17
	53.2 ±17.5
	4weeks
	24weeks
	abcde


Notes:a. Myasthenia Gravis Activities of Daily Living (MG-ADL) score. b. Quantitative Myasthenia Gravis (QMG) score. c. Myasthenia Gravis Composite (MGC) score. d. 15-item revised version of the Myasthenia Gravis Quality of Life (MG-QoL 15r) score. e. adverse effects (AEs).
Appendix 7 P-scores.
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Appendix 8 Results of pairwise meta-analyses.
	Belimumab
	
	
	
	
	
	
	
	

	-1.04 (-4.76,2.68)
	Zilucoplan
	
	
	
	
	
	
	

	-1.49 (-4.83,1.85)
	-0.45 (-4.00,3.10)
	Eculizumab
	
	
	
	
	
	

	-1.88 (-5.22,1.46)
	-0.84 (-4.40,2.71)
	-0.39 (-3.54,2.76)
	Rozanolixizumab
	
	
	
	
	

	-1.59 (-4.63,1.45)
	-0.55 (-3.82,2.72)
	-0.10 (-2.93,2.73)
	0.29 (-2.54,3.13)
	Ravulizumab
	
	
	
	

	-2.34 (-5.39,0.71)
	-1.30 (-4.58,1.98)
	-0.85 (-3.69,1.99)
	-0.46 (-3.30,2.38)
	-0.75 (-3.23,1.73)
	Rituximab
	
	
	

	-2.42 (-5.52,0.67)
	-1.38 (-4.71,1.94)
	-0.93 (-3.82,1.95)
	-0.54 (-3.43,2.35)
	-0.83 (-3.37,1.70)
	-0.08 (-2.63,2.46)
	Efgartigimod
	
	

	-4.05 (-6.89,-1.22)
	-3.01 (-6.10,0.07)
	-2.56 (-5.17,0.05)
	-2.17 (-4.78,0.44)
	-2.46 (-4.68,-0.25)
	-1.71 (-3.94,0.52)
	-1.63 (-3.91,0.65)
	Batoclimab
	

	-3.29 (-5.78,-0.80)
	-2.25 (-5.02,0.52)
	-1.80 (-4.03,0.43)
	-1.41 (-3.64,0.82)
	-1.70 (-3.45,0.05)
	-0.95 (-2.71,0.82)
	-0.87 (-2.70,0.97)
	0.76 (-0.60,2.12)
	Placebo



MG-ADL s
	Batoclimab
	
	
	
	
	
	
	
	

	-1.56
(-7.06,3.94)
	Eculizumab
	
	
	
	
	
	
	

	-1.92
(-7.89,4.05)
	-0.36
(-7.19,6.47)
	Zilucoplan
	
	
	
	
	
	

	-2.17
(-7.97,3.63)
	-0.61
(-7.28,6.06)
	-0.25
(-7.32,6.82)
	Belimumab
	
	
	
	
	

	-2.46
(-7.70,2.78)
	-0.90
(-7.10,5.30)
	-0.54
(-7.16,6.08)
	-0.29
(-6.76,6.18)
	Ravulizumab
	
	
	
	

	-2.77
(-7.67,2.14)
	-1.20
(-7.11,4.70)
	-0.84
(-7.19,5.51)
	-0.59
(-6.78,5.59)
	-0.30
(-5.97,5.36)
	Efgartigimod
	
	
	

	-2.74
(-7.46,1.99)
	-1.18
(-6.95,4.59)
	-0.82
(-7.04,5.40)
	-0.57
(-6.62,5.49)
	-0.28
(-5.80,5.25)
	0.03
(-5.17,5.22)
	Rituximab
	
	

	-3.84
(-9.34,1.66)
	-2.28
(-8.70,4.14)
	-1.92
(-8.75,4.91)
	-1.67
(-8.35,5.01)
	-1.38
(-7.58,4.82)
	-1.08
(-6.98,4.83)
	-1.10
(-6.87,4.67)
	Rozanolixizumab
	

	-4.46
(-7.57,-1.35)
	-2.90
(-7.44,1.64)
	-2.54
(-7.64,2.56)
	-2.29
(-7.19,2.61)
	-2.00
(-6.22,2.22)
	-1.70
(-5.48,2.09)
	-1.72
(-5.28,1.84)
	-0.62
(-5.16,3.92)
	Placebo


QMG s
	Eculizumab
	
	
	
	
	
	
	

	-0.29 (-7.56,6.98)
	Zilucoplan
	
	
	
	
	
	

	0.28 (-5.44,6.00)
	0.57 (-5.71,6.85)
	Batoclimab
	
	
	
	
	

	-1.60 (-8.60,5.40)
	-1.31 (-8.78,6.16)
	-1.88 (-7.84,4.09)
	Rituximab
	
	
	
	

	-1.39 (-8.09,5.30)
	-1.10 (-8.28,6.08)
	-1.67 (-7.27,3.93)
	0.21 (-6.70,7.11)
	Rozanolixizumab
	
	
	

	-2.03 (-8.29,4.23)
	-1.74 (-8.51,5.04)
	-2.30 (-7.43,2.83)
	-0.43 (-6.91,6.06)
	-0.63 
(-6.78,5.52)
	Efgartigimod
	
	

	-3.03 (-9.83,3.77)
	-2.74 (-10.02,4.54)
	-3.31 (-9.04,2.43)
	-1.43 (-8.44,5.58)
	-1.64 
(-8.34,5.07)
	-1.00 (-7.28,5.27)
	Belimumab
	

	-3.30 (-8.10,1.50)
	-3.01 (-8.47,2.45)
	-3.58 (-6.68,-0.47)
	-1.70 (-6.80,3.40)
	-1.91 
(-6.57,2.75)
	-1.27 (-5.29,2.74)
	-0.27 (-5.09,4.55)
	Placebo


MGC sco



	Eculizumab
	
	
	
	
	
	

	-2.52 
(-9.51,4.47)
	Zilucoplan
	
	
	
	
	

	-4.02 
(-9.51,1.48)
	-1.50 (-6.70,3.70)
	Batoclimab
	
	
	
	

	-5.40
 (-11.08,0.28)
	-2.88 (-8.28,2.52)
	-1.38 (-4.63,1.87)
	Ravulizumab
	
	
	

	-7.89 (-14.40,-1.38)
	-5.37 (-11.63,0.90)
	-3.87 (-8.41,0.67)
	-2.49 (-7.26,2.28)
	Rituximab
	
	

	-6.36 (-12.12,-0.61)
	-3.84 (-9.32,1.63)
	-2.34 (-5.72,1.03)
	-0.96 (-4.63,2.71)
	1.53
(-3.33,6.38)
	Efgartigimod
	

	-7.10 (-12.20,-2.00)
	-4.58 (-9.36,0.20)
	-3.08 (-5.14,-1.03)
	-1.70 (-4.22,0.82)
	0.79
(-3.26,4.84)
	-0.74
 (-3.41,1.94)
	Placebo


MG-QoL 15r score 

Appendix 9 Risk of bias assessment for efficacy outcomes. 
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Appendix 10 Comparison-adjusted funnel plots with Egger’s test.
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	Interventions
	QMG
	
	MGC
	
	MG-ADL
	
	MG-QoL 15r
	

	
	SUCRA
	RANK
	
	SUCRA
	RANK
	
	SUCRA
	RANK
	
	SUCRA
	RANK
	

	Placebo
	17.4
	9
	
	20.5
	8
	
	18.1
	8
	
	17.8
	6
	

	Batoclimab
	83.4
	1
	
	74.5
	1
	
	5
	9
	
	67.1
	3
	

	Efgartigimod
	46.9
	7
	
	42.5
	6
	
	41.8
	7
	
	32.4
	5
	

	Rituximab
	47.3
	6
	
	48
	5
	
	43.9
	6
	
	14.1
	7
	

	Rozanolixizumab
	31.8
	8
	
	51.4
	4
	
	54.5
	5
	
	
	
	

	Belimumab
	53.8
	4
	
	31.4
	7
	
	88.5
	1
	
	
	
	

	Zilucoplan
	57.4
	3
	
	62.7
	3
	
	71.7
	2
	
	77.6
	2
	

	Eculizumab
	62.2
	2
	
	69.1
	2
	
	64
	3
	
	93.7
	1
	

	Ravulizumab
	49.7
	5
	
	
	
	
	62.5
	4
	
	47.2
	4
	


Appendix 11 SUCRA Score

Appendix 12 Adverse reactions 

	Literature
	Intervention measures
	Experimental group
	Control group

	Chong Yan 2022[16]
	batoclimab340mg/
batoclimab680mg
	 5 cases of Hyponatremia，2 cases of Hypomagnesemia，1 case of Hypoproteinemia，2 cases of Hyperuricemia，1 case of Hypokalemia，3 cases of dropsy，7 cases of injection site reactions，1 cases of nausea，1 case of toothache，2 cases of diarrhea，1 case of sore gums， 1 case of abdominal pain，2 cases of muscle twitching，1 case of diseases of the skin and subcutaneous tissues，1 case of pruritus，1 case of rash，1 case of sweating at night，1 case of cough，1 case of sleep disturbances，1 case of anxiety, 4 cases of dizziness，1 case of headache，1 case of palpitations，1 case of blurred vision，1 case of frequent urination.
	4 cases of Hyponatremia，3 cases of Hypomagnesemia，1 case of Hypokalemia，2 cases of injection site reactions，2 cases of Hypercholesterolemia，4 cases of urinary tract infection，1 case of upper respiratory tract infections，1 case of herpes simplex，1 case of folliculitis，1 case of blepharitis，1 case of weight gain，1 case of decreased albumin，1 case of increased blood cholesterol，4 cases of dizziness，1 case of headache.

	James F. Howard Jr 2019[18]
	efgartigimod
	4 cases of headache，1 case of nausea，1 case of diarrhea，1 case of abdominal pain，4 cases of decreased lymphocyte count，2 cases of decreased monocyte count，2 cases of increased neutrophil count，2 cases of muscle pain，1 case of pruritus，1 case of runny nose.
	3 cases of headache，1 case of nausea，1 case of diarrhea，1 case of abdominal pain，2 cases of arthralgia，2 cases of pruritus，1 case of runny nose，2 cases of tooth abscess，2 cases of toothache.

	James F. Howard Jr 2021[19]
	efgartigimod
	39 cases of infection，3 cases of infusion-related reaction events，24 cases of headache，10 cases of nasopharyngitis，7 cases of nausea，6 cases of diarrhea.
	31 cases of infection，8 cases of infusion-related reaction events，23 cases of headache，15 cases of nasopharyngitis，9 cases of nausea，9 cases of diarrhea.

	Vera Bri 2021[20]
	rozanolixizumab
	12 cases of headache，1 case of fatigue，1 case of nasopharyngitis，1 case of upper respiratory tract infections，1 case of muscle twitching，2 cases of muscle weakness，1 case of dizziness.
	2 cases of headache，2 cases of diarrhea，3 cases of fatigue，3cases of nasopharyngitis，1 case of upper respiratory tract infections，1 case of muscle twitching，3 cases of dizziness，1 case of nausea，1 case of vomiting，1 case of dyspnea.

	James F. Howard Jr 2017[21]
	Eculizumab
	6 cases of myasthenia gravis worsens，10 cases of headache，10 cases of upper respiratory tract infections，9 cases of nasopharyngitis，8 cases of nausea，8 cases of diarrhea，6 cases of muscle weakness.
	15 cases of myasthenia gravis worsens，2cases，12 cases of headache，12 cases of upper respiratory tract infections，10 cases of nasopharyngitis，9cases of nausea，8 cases of diarrhea，11 cases of muscle weakness.

	James F. Howard Jr 2020[22]
	Zilucoplan 0.1mg/kg/
Zilucoplan0.3mg/kg
	2 cases of nausea，5 cases of injection site reactions，1 case of bruising，6 cases of headache.
	1 case of injection site reactions，1 case of headache.

	Tuan Vu 2022[23]
	Ravulizumab
	16 cases of headache，13 cases of diarrhea，9 cases of nausea，1 case of Myasthenic gravis crisis，2 cases of death，1 case of difficulty swallowing，1 case of tendonitis.
	23 cases of headache，11 cases of diarrhea，9 cases of nausea，2 cases of cellulitis，1 case of herpes zoster，1 case of injection site reactions.

	Karen Hewett 2018[24]
	belimumab10mg/kg
	3 cases of influenza，3 cases of nausea，4 cases of diarrhea，3 cases of headache，3 cases of back pain.
	6 cases of hormonal obesity，10 cases of gastrointestinal reactions，The exact number of other adverse events is not listed.

	Fredrik Piehl 2022[25]
	rituximab500 mg
	7 cases of upper respiratory tract infections，8 cases of musculoskeletal pain，6 cases of diarrhea，4 cases of nausea，3 cases of rash.
	8cases of upper respiratory tract infections，5 cases of musculoskeletal pain，2 cases of diarrhea，1 case of nausea.

	Richard J Nowak 2022[26]
	rituximab
	6 cases of arthralgia，11 cases of headache，12 cases of upper respiratory tract infections，3 cases of fatigue，2 cases of back pain，3 cases of nausea，4 cases of muscle weakness.
	13cases of headache，5 cases of upper respiratory tract infections，9 cases of fatigue，11 cases of back pain，10 cases of nausea，4 cases of muscle weakness，7 cases of paresthesia.
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