The dose-response relationship between transfusion and the incidence of infection in critically ill patients: A systematic review and dose-response meta-analysis.
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[bookmark: _Toc202563343]Table S1. PRISMA checklist 2020.
	Section and Topic 
	Item #
	Checklist item
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	Page 1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	Page 2

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	Page 4

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	Page 4

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	Page 5

	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.
	Page 5, 6

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Protocol (Reference #7)

	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.
	Page 6, 7

	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.
	Protocol (Reference #7)

	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.
	Page 5

	
	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.
	Protocol (Reference #7)

	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.
	Page 7

	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.
	Page 7

	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)).
	Page 7

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	Protocol (Reference #7)


	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Page 7

	
	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.
	Page 7

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	Page 7

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	Page 7

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	Page 7

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	Not appricable

	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.
	Page 8

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	Page 8, Supple-mentary Table 2

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	Page 8, Table 1

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	Page 9,
Supple-mentary Figure 1-4

	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.
	Page 9,
Figure 2

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	Page 9

	
	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.
	Page 9

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	Page 9, 10, Supple-mentary Figure 5-13

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	Page 9, 10, Supple-mentary Figure 5-13

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	Page 9, 
Supple-mentary Table 3

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	Not appricable

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	Page 10

	
	23b
	Discuss any limitations of the evidence included in the review.
	Page 11

	
	23c
	Discuss any limitations of the review processes used.
	Page 11

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	Page 11

	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.
	Reference #7

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	Reference #7

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	Page 7-8

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	Page 12

	Competing interests
	26
	Declare any competing interests of review authors.
	Page 12

	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.
	Page 7


From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. This work is licensed under CC BY 4.0. To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/
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[bookmark: _Toc202563344]Table S2. Excluded records by full-text screening.
	Study_ID
	Reasons for exclusion
	The details

	Aubron 2017
	Wrong study design
	No information for transfusion volume and/or infection

	Audibert 2014
	Wrong study design
	No information for transfusion volume and/or infection

	Bergamin 2014
	Wrong population
	

	Borges 2019
	Wrong intervention
	

	Carson 2021
	Wrong population
	

	Carson 2023 MINT
	Wrong population
	There is no obvious reference to patients admitted to the ICU in the publication

	Chantepie 2015
	Wrong population
	

	Cooper 2011
	Wrong population
	There is no obvious reference to patients admitted to the ICU in the publication

	Elsheikh 2024
	Wrong study design
	No information for transfusion volume and/or infection

	Fenwick 1994
	Wrong study design
	

	Fujita 2014
	Wrong study design
	

	Gobatto 2017 Gobatto 2019
	Abstract for other included studies
	

	Gobatto 2019 registry
	Protocol for other included studies
	

	Hagerty 2015
	Wrong study design
	No information for transfusion volume and/or infection

	Hayakawa 2023
	Wrong study design
	

	Hebert 2001
	Wrong study design
	No information for transfusion volume and/or infection

	Holst 2014 protocol
	Protocol for other included studies
	

	Jairath 2015
	Wrong population
	There is no obvious reference to patients admitted to the ICU in the publication

	Kaukonen 2014 protocol
	Wrong study design
	Same amount of transfusion in each group

	Koseoglu 2023
	Wrong study design
	

	Kramer 2008
	Wrong study design
	Same amount of transfusion in each group

	Lacroix 2015
	Wrong study design
	Same amount of transfusion in each group

	Leger 2023
	Wrong study design
	No information for transfusion volume and/or infection

	Lelubre 2016
	Wrong study design
	

	Levine 2010
	Wrong study design
	No information for transfusion volume and/or infection

	Loudon 2019
	Wrong study design
	No information for transfusion volume and/or infection

	Mamak 2011
	Wrong study design
	No information for transfusion volume and/or infection

	Matthew 2019
	Wrong study design
	No information for transfusion volume and/or infection

	McIntyre 2006
	Wrong study design
	Same amount of transfusion in each group

	Muller 2015 protocol
	Wrong study design
	Same amount of transfusion in each group

	Mullis 2024
	Wrong population
	

	Mustahsin 2023
	Wrong intervention
	

	Naidech 2010
	Wrong study design
	Same amount of transfusion in each group

	Naidech 2010
	Abstract for other included studies
	

	NCT06670963 2024 02
	Protocol for other included studies
	

	Nilsson 2020
	Wrong study design
	No information for transfusion volume and/or infection

	Noval 1999
	Wrong study design
	

	Parsons 2011
	Wrong study design
	No information for transfusion volume and/or infection

	Pedrosa 2021
	Wrong study design
	No information for transfusion volume and/or infection

	Peju 2019 Peju 2021
	Abstract for other included studies
	

	Roberts 2012
	Wrong study design
	

	Russell 2018 Holst 2014
	Wrong study design
	No information for transfusion volume and/or infection

	Sathe 2021
	Wrong population
	

	Siegal 2023 a
	Wrong study design
	No information for transfusion volume and/or infection

	Siegal 2023 b
	Wrong study design
	No information for transfusion volume and/or infection

	Siegal 2023 registry
	Wrong study design
	No information for transfusion volume and/or infection

	Suzuki 2022
	Wrong intervention
	

	Taccone 2024 protocol
	Protocol for other included studies
	

	Turgeon 2022 registry
	Protocol for other included studies
	

	Turgeon 2022 Turgeon 2024 protocol
	Protocol for other included studies
	

	Villanueva 2013
	Wrong population
	There is no obvious reference to patients admitted to the ICU in the publication

	Wang 2021
	Abstract for other included studies
	

	Yaseen 2023
	Wrong study design
	

	Younan 2020
	Wrong study design
	No information for transfusion volume and/or infection


ICU, intensive care units.

[bookmark: _Toc202563345]Table S3. Studied without results.
	Author Year
	Nature of participants
	Interventions
	Comparisons
	Recruitment status

	Aubron 2012 [1]
	Critical illness
	Short storage red cell transfusion
	Standard care
	

	Bergamin 2017 [2]
	Critical illness
	Restrictive transfusion strategy
	Liberal transfusion strategy
	

	Fogagnolo 2024 [3]
	Critical illness
	Oxygen extraction ratio-guided transfusion strategy
	Hemoglobin-guided transfusion strategy
	Ongoing

	Hebert 1995 [4]
	Critical illness
	Restrictive transfusion strategy
	Liberal transfusion strategy
	

	Holst 2014 [5]
	Sepsis
	Restrictive transfusion strategy
	Liberal transfusion strategy
	

	Juffermans 2011 [6]
	Sepsis
	No-transfusion
	Transfusion
	

	Leal-Noval 2016 [7]
	Critical illness
	Regional cerebral oxygen saturation-
guided transfusion strategy
	Hemoglobin-guided transfusion strategy
	

	NCT03837171 2019 [8]
	Critical illness
	Restrictive transfusion strategy
	Liberal transfusion strategy
	No publication

	NCT06670963 2024 [9]
	Sepsis
	Epoetin alfa plus iron
	Normal saline
	Ongoing

	Nederpelt 2020 [10]
	Trauma
	Infection
	no-infection
	

	Walsh 2004 [11]
	Critical illness
	Fresh RBC transfusion
	Old RBC transfusion
	

	Walsh 2013 [12]
	Critical illness
	Restrictive transfusion strategy
	Liberal transfusion strategy
	

	Wang 2022 [13]
	Critical illness
	VAP
	no-VAP
	

	Zhang 2019 [14]
	Trauma
	Low-dose, early fresh frozen plasma transfusion
	Normal saline
	　


RBC, red blood cell; VAP, ventilator-associated pneumonia.

[bookmark: _Toc202563346]Table S4. Non-randomized controlled studies with critical risk of bias.
	Author Year
	Design
	Nature of participants
	Sample size
	Age, years
	Hemoglobin, g/dL
	Gender, male, %
	Interventions
	Control

	Bochicchio 2008 [15]
	NRCT
	Trauma
	766
	42.4
	NA
	74.2
	VAP
	No-VAP

	Dupuis 2017 [16]
	NRCT
	Sepsis
	6016
	65.3
	NA
	62
	Transfusion
	No-transfusion

	Engele 2016 [17]
	NRCT
	Critical illness
	3502
	59.1
	NA
	60.7
	Infected
	Non-infected

	George 2008 [18]
	NRCT
	Trauma
	82
	53.6
	8.9
	65.9
	Transfusion
	No-transfusion

	Juffermans 2012 [19]
	NRCT
	Trauma
	196
	39.9
	NA
	76.1
	Infected
	Non-infected

	Leal-Noval 2013 [20]
	NRCT
	Critical illness
	428
	63
	9.7
	60
	Transfusion
	No-transfusion

	Michalia 2012 [21]
	NRCT
	Critical illness
	330
	56.2
	NA
	75.8
	Blood stream infection
	No-blood stream infection

	Offner 2002 [22]
	NRCT
	Trauma
	61
	37.6
	NA
	80.3
	Infected
	Non-infected

	Peju 2021 [23]
	NRCT
	Sepsis
	893
	68.4
	7.6
	63.5
	ICU-acquired infection
	No-ICU-acquired infection

	Piriyapatsom 2014 [24]
	NRCT
	Critical illness
	288
	65.7
	10.4
	52.8
	Transfusion
	No-transfusion

	Rachoin 2009 [25]
	NRCT
	Critical illness
	2432
	61.5
	NA
	52.6
	Transfusion
	No-transfusion

	Shorr 2005 [26]
	NRCT
	Critical illness
	3502
	60.2
	NA
	54.9
	Blood stream infection
	No-blood stream infection

	Taylor 2002 [27]
	NRCT
	Critical illness
	1717
	NA
	NA
	NA
	Infected
	Non-infected

	Taylor 2006 [28]
	NRCT
	Critical illness
	2085
	59.8
	NA
	52.7
	Transfusion
	No-transfusion

	Zilberberg 2008 [29]
	NRCT
	Critical illness
	4344
	61.5
	11.7
	54.5
	Transfusion
	No-transfusion


ICU, intensive care units; NA, not applicable NRCT, non-randomized controlled trials; VAP, ventilator-associated pneumonia.


[bookmark: _Toc202563347]Table S5. Odds Ratios for HAI by RBC Transfusion Volume.

	Unit of RBC
transfusion
	Odds ratio (95% confidence intervals)

	1
	0.84 (0.73–0.97)

	2
	0.70 (0.53–0.93)

	3
	0.63 (0.43–0.92)

	4
	0.67 (0.44–1.04)

	5
	0.77 (0.44–1.34)

	6
	0.88 (0.42–1.82)

	7
	1.00 (0.39–2.54)

	8
	1.14 (0.36–3.60)

	9
	1.30 (0.33–5.13)

	10
	1.48 (0.30–7.34)


The group receiving 0 units was used as the reference category.



[bookmark: _Toc202563348]Figure S1. Traffic light plots for randomized controlled trials.
[image: ]


[bookmark: _Toc202563349]Figure S2. Traffic light plots for non-randomized controlled trials.
We assessed the risk of bias by using ROVIS-I version 2 in non-randomized controlled trials, and domain 1 was rated as “low expect for concerns about uncontrolled confounding”.
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[bookmark: _Toc202563350]Figure S3. Bar plots for randomized controlled trials.
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[bookmark: _Toc202563351]Figure S4. Bar plots for non-randomized controlled trials.
We assessed the risk of bias by using ROVIS-I version 2 in non-randomized controlled trials, and domain 1 was rated as “low expect for concerns about uncontrolled confounding”.
[image: ]


[bookmark: _Toc202563352]Figure S5. Sensitivity analysis excluding studies to assess the pharmacotherapy for anemia.
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[bookmark: _Toc202563353]Figure S6. Sensitivity analysis excluding non-randomized controlled trials.

[image: ]



[bookmark: _Toc202563354]Figure S7. Sensitivity analysis for studies measuring ICU-acquired infections.
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[bookmark: _Toc202563355]Figure S8. Sensitivity analysis for studies measuring Hospital-acquired infections.
The data of hospital stay included the follow-up time over 28 days after randomization.
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[bookmark: _Toc202563356]Figure S9. Sensitivity analysis for hospital-acquired infections in patients with sepsis/septic shock.

[image: ]

[bookmark: _Toc202563357]Figure S10. Sensitivity analysis for hospital-acquired infections in patients with bacteremia.
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[bookmark: _Toc202563358]Figure S11. Sensitivity analysis for hospital-acquired infections in patients with any infections.
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[bookmark: _Toc202563359]Figure S12. Sensitivity analysis for hospital-acquired infections in patients with pneumonia.
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[bookmark: _Toc202563360]Figure S13. Sensitivity analysis for critically ill patients with trauma.
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