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1 The inclusion and exclusion criteria
· The inclusion criteria were as follows:
1. type of study: Randomized Controlled Trials;
2. population: Adults diagnosed with septic shock according to the accepted criteria.
3. intervention: intravenous Methylene Blue treatment vs. placebo or blank;
· The exclusion criteria were as follows:
1. oral administration of Methylene Blue or Methylene Blue as a prophylactic treatment;
2. lack of a baseline condition or control group;
3. lack of data on any outcome;
4. non-human research, review articles, cohort studies, case reports and studies without full text, animal and in vitro studies.


2 The search strategies
	[bookmark: OLE_LINK92]Search Terms and Complete Strategies
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	Search Terms
	Search Strategy

	[bookmark: _Hlk101548930][bookmark: OLE_LINK259][bookmark: OLE_LINK260]PubMed
	[bookmark: OLE_LINK119][bookmark: OLE_LINK206][bookmark: OLE_LINK207]#1 "Shock, Septic"[mh] OR "Shock"[mh] OR "Septic Shock" [tiab] OR "systemic inflammatory response syndrome"[mh] OR "Sepsis Syndrome" [tiab] OR "systemic inflammatory response syndrome" [tiab] OR "sepsis" [tiab] OR "SIRS" [tiab] OR "endotoxic shock" [tiab] OR "septicemia" [tiab] OR "bacteremia" [tiab] OR "fungemia" [tiab] OR "fungemia" [tiab] OR "Hypotension"[mh] OR "Hypotension" [tiab] OR "Hypotensive" [tiab]
#2 "Methylene Blue"[mh] OR "Methylene Blue" [tiab] OR "Methylene" [tiab] OR "Methylthioninium Chloride" [tiab] OR "Methylthionine Chloride" [tiab]
#3 "Placebos"[mh] OR "Placebos" [tiab] OR "Placebo" [tiab] OR "Blank" [tiab]
#4 ((randomized controlled trial[pt] OR controlled clinical trial[pt]) OR ("Clinical Trials as Topic" [majr] OR randomized[tiab])) OR cohort[tiab] NOT (("Animals" [mh]) NOT ("Humans" [mh] AND "Animals" [mh])) NOT Review[tiab]
 
	#1 AND #2 AND #3 AND #4

	[bookmark: _Hlk101549042]ISI
	[bookmark: OLE_LINK236][bookmark: OLE_LINK237][bookmark: OLE_LINK170][bookmark: OLE_LINK171][bookmark: OLE_LINK148][bookmark: OLE_LINK149][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK140][bookmark: OLE_LINK141] #1TS=(Sepsis OR Shock OR Septic OR Bacteremia OR shock septic OR systemic inflammatory response syndrome OR Sepsis OR Septicaemia OR bloodstream infection OR septic shock OR SIRS OR endotoxic shock OR septicemia OR bacteremia OR fungemia OR pyemia OR hypotension OR hypotensive)
#2TS=(methylene blue OR blue methylene OR methylthioninium chloride OR methylthionine chloride OR methylene)
#3TS=Clinical
#4TS=(control OR random OR placebo OR randomized OR randomly OR random order OR random sequence OR random allocation OR randomly allocated OR at random NOT animal)

	#1 and #2 and #3 and #4

	[bookmark: OLE_LINK168][bookmark: OLE_LINK169][bookmark: OLE_LINK225][bookmark: OLE_LINK226]Cochrane
	#1 MeSH descriptor: [Shock,Spetic] explode all trees
#2 MeSH descriptor: [Sepsis] explode all trees
#3 MeSH descriptor: [systemic inflammatory response syndrome] explode all trees
#4 MeSH descriptor: [Hypotension] explode all trees
#5 (Shock or SIRS or endotoxic shock* or sepsis or septicemia or bacteremia or fungemia or pyemia or Hypotension or hypotensive):ti,ab,kw
#6 #1 or #2 or #3 or #4 or #5
#7 MeSH descriptor: [Methylene Blue] explode all trees
#8 (Methylene Blue* or Methylene or Methylthioninium Chloride* or Methylthionine Chloride*):ti,ab,kw
#7 or #8
#10 (randomized controlled trial or controlled clinical trial or randomized* or cohort not Animals*):ti,ab,kw
	#6 and #9 and #10
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	[bookmark: OLE_LINK244][bookmark: OLE_LINK245][bookmark: OLE_LINK246]"Methylene blue"[All fields:intelligent] OR "Methylene blue"[All fields:intelligent] AND "Shock"[All fields:intelligent] OR "Septic shock"[All fields:intelligent] OR "Systemic inflammatory response syndrome"[all fields:intelligent] OR "septic shock"[all fields:intelligent] OR "sepsis"[all fields:intelligent] OR "sepsis syndrome"[all fields:intelligent] OR "SIRS "[all fields:intelligent] OR "endotoxic shock"[all fields:intelligent] OR "bacteremia"[all fields:intelligent] OR "fungemia"[all fields:intelligent] OR "septicemia" [All fields:intelligent] OR "Hypotension"[All fields:intelligent]

	

	[bookmark: _Hlk101556794]EMBASE
	#1 'septic shock'/exp OR 'systemic inflammatory response syndrome'/exp OR 'hypotension'/exp
#2 'septic shock':ab,ti OR sepsis:ab,ti OR 'Sepsis Syndrome':ab,ti OR 'systemic inflammatory response syndrome':ab,ti OR SIRS:ab,ti OR 'endotoxic shock':ab,ti OR septicemia:ab,ti OR bacteremia:ab,ti OR fungemia:ab,ti OR pyemia:ab,ti OR hypotension:ab,ti OR hypotensive:ab,ti
#3 #1 OR #2
#4 'methylene blue'/exp
#5 'methylene blue':ab,ti OR 'methylthionine chloride':ab,ti OR 'methylthioninium chloride':ab,ti OR 'swiss blue':ab,ti OR methylene:ab,ti
#6 #4 OR #5
#7 'randomized controlled trial'/exp
	#3 AND #6 AND #7



[bookmark: OLE_LINK90][bookmark: OLE_LINK91]3 PRISMA checklist
	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	Line 1-2.

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	Line 43-44.

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	Line 59-87.

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	Line 88-90.

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	Line 113-118.

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	Line 68-72.

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Line 100-111.

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	Line 125-130.

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	Line 142-153.

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	Line 120-123.

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	Line 142-153.

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	Line 130-140.

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	Line 153-155.

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	Line 113-118.

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	Line 148-153.

	
	13c
	[bookmark: OLE_LINK80][bookmark: OLE_LINK81]Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Line 164.

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	Line 153-164.

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	Line 160-162.

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	Line 130-140.

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	Line 
130-140.
155-158.

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	Line 155-160.

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	Line 167-175.
Figure 1.

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	Line 168-172.

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	Line 170-175.
Table S1.

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	Line 248-261.
Figure 5.

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	Line 172-175.
Table S1.
Table S2.

	[bookmark: _Hlk153478987]Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	Line 179-182.

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	[bookmark: OLE_LINK84][bookmark: OLE_LINK85]Line 184-192.
Line 200-209.
Line212-214.
Line 216-221.
Line 224-227.
Line 237-242.

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	Line 189-192,
Line 204-209.

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	Line 254-256.

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	Line 249-261.

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	Line 200-209.
Line212-214.
Line 216-221.
Line 224-227.
Line 237-242.

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	Line 264-325.

	
	23b
	Discuss any limitations of the evidence included in the review.
	Line 332-337.

	
	23c
	Discuss any limitations of the review processes used.
	Line 337-338.

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	Line 348-349.

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	Line 95-97.

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	Line 95-97.

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	
	Line 93-97.

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	Line 360-366.

	Competing interests
	26
	Declare any competing interests of review authors.
	Line 357-358.

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	Line 110-111.
Line 117-118









4 Tables
[bookmark: OLE_LINK93]Table S1. Overview of the Studies Included
	[bookmark: OLE_LINK127]First author， Year
	Country
	Study design
	Sepsis definition
	Patient type
	Methylene Blue patients
	Control patients
	Control group

	[bookmark: OLE_LINK142]M. Y. Kirov et.al  2001
	Russia
	A Prospective, randomized, controlled, open-label, pilot study.
	1. MAP of <70 mm Hg for at least 30 mins despite fluid resuscitation, or with the requirement for infusion of dopamine >5 ug/kg/min and/or norepinephrine >0.05 ug/kg/min and/or epinephrine >0.05 ug/kg/min for at least 30 mins to maintain MAP between 70 and 90 mm Hg. 
2. The fluid resuscitation was considered adequate when additional infusion caused no further increase in cardiac index (CI)
3. pulmonary artery occlusion pressure remained between 8 and 18 mm Hg.
	Patients admitted to ICU and diagnosed with severe sepsis and septic shock
	10
	10
	 isotonic saline（placebo）

	D. MEMIS et.al  2002
	Turkey
	A prospective, randomized, double-blind, placebo-controlled study
	1. temperature of >38°C or <36°C; 
2. heart rate of >90 beats.min–1; 
3. respiratory of >20 breaths.min–1 or PaCO2 of <32 mmHg;
4. leukocyte count of >12x109 or <4x109. 
5. In addition, at least one of the following conditions was required: hypoxaemia (PaCO2/FiO2 of <250); oliguria (urine output of <0.5 ml.kg–1 body weight for 2h); lactic acidosis (lactate concentration of >2 mmol.l–1); thrombo- cytopenia (platelet count of <100x109.l–1) or a recent change in mental status without sedation.
	Critically ill patients with documented bacterial infections
	15
	15
	 isotonic saline（placebo）

	M.F. Aguilar Arzapalo  et.al  2016
	Mexico
	A controlled, randomized, double-blinded, clinical trial
	Not documented
	Patients with septic shock at the time of admission. 

	30
	30
	5 % dextrose

	Hoyoung Yune
et.al  2016
	Korean
	A multicenter, randomized, single-blinded, controlled study
	Not documented
	Patients with severe sepsis or septic shock
	27
	25
	 isotonic saline（placebo）

	Yaping LU
et.al  
2019
	China
	A prospective, randomized, controlled study
	[bookmark: OLE_LINK146]Meet the standard: Surviving sepsis campaign: International guidelines for the management of sepsis and septic shock 2021(39)
	Patients with severe sepsis or septic shock
	18
	18
	 isotonic saline（placebo）

	Yaping LU et.al  
2019
	China
	[bookmark: OLE_LINK31][bookmark: OLE_LINK32]A single-centre randomized controlled trial
	[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK139][bookmark: OLE_LINK143]Guidelines for Diagnosis and Treatment of Infectious Diseases (Junying QI 3rd edition)(40)
	[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK35]Patients with severe sepsis or septic shock
	16
	16
	blank

	Quansheng Li et al. 2021
	China
	A single-centre randomized controlled trial
	Not documented
	Patients with sepsis or septic shock
	33
	33
	Standard care

	Miguel Ibarra‐Estrada et.al  2023
	Mexico
	A single-centre randomized controlled trial
	The Third International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3)(41)

	Patients with septic shock as defined by Sepsis-3 criteria (highly suspected or confirmed infection)
	45
	46
	 isotonic saline（placebo）



Table S2. Doses and duration of methylene blue treatment, follow-up and adverse events
	First author， Year
	Methylene blue bolus
	The interval between bolus or continuous infusion
	Methylene blue infusion
	A total dose
	Follow-up
	Adverse events

	M. Y. Kirov et.al  2001
	2 mg/kg in 15 min
	2 hours
	0.25, 0.5, 1.0 and 2.0 mg/kg/h for 4 hours
	5.75 mg/kg
	28 days
	A urine discoloration

	D. MEMIS et.al  2002
	Not report
	No intervals
	0.5 mg/kg/hour for 6 hours
	3mg/kg
	28 days
	Not reported

	M.F. Aguilar Arzapalo  et.al  2016
	2 mg/kg in 60 min
	No intervals (a single dose)
	2 mg/kg/hour in 1 hour
	2 mg/kg
	21 days
	Not reported

	Hoyoung Yune
et.al  2016
	2 mg/kg bolus
	No intervals 
	3 mg/kg infusion over 6 hours（after the bolus）
	5 mg/kg
	28 days
	Not reported

	Yaping LU
et.al  
2019
	2 mg/kg in 20 min
	No intervals
	2 mg/kg in 24h（after the bolus）
	4 mg/kg
	28 days
	Not reported

	Yaping LU et.al  
2019
	2 mg/kg in 20 min
	[bookmark: OLE_LINK36][bookmark: OLE_LINK37]No intervals
	2 mg/kg in 24h（after the bolus）
	4 mg/kg
	
	Not reported

	Quansheng Li et al.
2021
	
	No intervals
	[bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK51]2 mg/kg, ≥ 15 min
	2 mg/kg
	28 days
	Not reported

	Miguel Ibarra‐Estrada et.al  2023
	1.2 mg/kg
	24 h, 3 doses
	100 mg of MB in 500 ml of 0.9% sodium chloride solution over 6 h
	3.6mg/kg or 300mg
	28 days
	A green-blue urine discolouration and an elevated maximum methemoglobin saturation




