Supplementary File 

Supplement File-A: PRISMA Checklist
	Section/topic 
	#
	Checklist item 
	Reported on page #

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review, meta-analysis, or both. 
	p. 1

	ABSTRACT 
	

	Structured summary 
	2
	Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review registration number. 
	p. 2

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of what is already known. 
	p. 3

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

	METHODS 
	

	Protocol and registration 
	5
	Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information including registration number. 
	p. 4

	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. 
	p. 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. 
	p. 4

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

	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). 
	p. 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. 
	p. 5

	Data items 
	11
	List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 
	p. 5

	Risk of bias in 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. 
	p. 5-6

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). 
	p. 6

	Synthesis of results 
	14
	Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each meta-analysis. 
	p. 6-7

	Section/topic 
	#
	Checklist item 
	Reported on page # 

	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). 
	p.6

	Additional analyses 
	16
	Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified. 
	p. 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. 
	p. 7 & Figure 1

	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. 
	p. 7 & Table 1

	Risk of bias within studies 
	19
	Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 
	P.7-8 & Figure 2

	Results of individual studies 
	20
	For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 
	Figure 3,4 

	Synthesis of results 
	21
	Present results of each meta-analysis done, including confidence intervals and measures of consistency. 
	p. 8-9

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies (see Item 15). 
	Supplement File-C

	Additional analysis 
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 
	p.9-10 & Figure 5

	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). 
	p. 10-12

	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). 
	p.12


	Conclusions 
	26
	Provide a general interpretation of the results in the context of other evidence, and implications for future research. 
	p. 13

	FUNDING 
	

	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. 
	p. 13



From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. do


Supplement File-B: Sample search strategy
PubMed search strategy
#1 (((("Anemia"[Mesh]) OR (anemia[Title/Abstract])) OR (anaemia[Title/Abstract])) OR (anemic[Title/Abstract])) OR (anaemic[Title/Abstract])
#2 ((((aort* OR coronar* OR arter* ) AND (bypass* OR by-pass* OR surg* OR operat* ) OR CABG) OR ((cardio*[tiab] OR cardiac*[tiab] OR heart[tiab] OR pericard*[tiab] OR myocard*[tiab]) AND (surg*[tiab] OR operat*[tiab] OR procedur*[tiab] OR repar*[tiab] OR repair*[tiab] OR resect*[tiab]))) OR ((heart[tiab] OR cardio*[tiab] OR cardiac*[tiab] OR aort*[tiab] OR coronar*[tiab] OR mitral[tiab] OR pulmon*[tiab] OR tricuspid[tiab] OR valv*[tiab]) AND (replace*[tiab] OR repair*[tiab] OR reconstruc*[tiab]))) OR (((cardiac surgical procedures[MeSH Terms]) OR (cardiac surgical procedures[Title/Abstract])) OR ((heart[MeSH Terms]) AND (surgical procedures,operative[MeSH Terms])))

#3 ((((("Iron"[Mesh]) OR "Iron Compounds"[Mesh]) OR (iron[Title/Abstract])) OR (iron compounds[Title/Abstract])) OR ((ferro*[Title/Abstract])) OR (ferric*[Title/Abstract])) OR (ferrum*[Title/Abstract])

#4 ((((((((("Administration, Intravenous"[Mesh])) OR (intravenous administration[Title/Abstract])) OR (intravenous[Title/Abstract])) OR (endovenous[Title/Abstract])) OR (intravenous*[Title/Abstract])) OR (IV[Title/Abstract])) OR (infus*[Title/Abstract])) OR (inject*[Title/Abstract])) OR (parenteral*[Title/Abstract])

[bookmark: _Toc501903602][bookmark: _Toc502967898]#5 #1 AND #2 AND #3 AND #4 

[image: ]
Fig. 1 Forest plot comparing IV iron and control for adverse events.
[image: ]
Fig. 2 Funnel plot for publication bias.  Funnel plots for transfusion rate and mortality. 










Supplementary File-C
IV iron for treatment of anemia before cardiac surgery
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	IV iron
	control
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Patients transfused

	5 RCTs + 5 OSs
	seriousa,b,c
	seriousd,e
	not serious
	not serious
	none
	504/915 (55.1%) 
	785/1289 (60.9%) 
	RR 0.91
(0.81 to 1.03)
	55 fewer per 1,000
(from 116 fewer to 18 more)
	⨁⨁◯◯
Low
	

	units/all patients

	3 RCTs + 1 OSs
	seriousb,c
	seriouse,f
	not serious
	seriousg
	publication bias strongly suspectedh
	490
	879
	-
	MD 0.54 lower
(1.45 lower to 0.38 higher)
	⨁◯◯◯
Very low
	

	Mortality

	6 RCTs + 4 OSs
	seriousa,b,c
	not serious
	not serious
	not serious
	none
	24/871 (2.8%) 
	47/1253 (3.8%) 
	RR 0.58
(0.36 to 0.95)
	16 fewer per 1,000
(from 24 fewer to 2 fewer)
	⨁⨁⨁◯
Moderate
	

	ICU stay

	4 RCTs + 1 OS
	seriousb,c
	seriouse
	not serious
	not serious
	publication bias strongly suspectedh
	404
	410
	-
	MD 3.95 lower
(23.17 lower to 15.27 higher)
	⨁◯◯◯
Very low
	

	Length of hospital stay

	4 RCTs + 2 OSs
	seriousb,c
	seriouse
	not serious
	not serious
	publication bias strongly suspectedh
	479
	469
	-
	MD 2.01 lower
(4.54 lower to 0.52 higher)
	⨁◯◯◯
Very low
	


RCT: randomized controlled trial; OS: observational study; CI: confidence interval; MD: mean difference; RR: risk ratio.
Explanations
a. Lack of blinding in Kong 2022 study 
b. Other bias existed in Spahn 2019 study
c. Lack of blinding in Padmanabhan 2019 study
d. The trigger of erythrocyte transfusion varied across studies
e. I2 values suggested high thresholds for statistical heterogeneity
f. CIs showed minimal or no overlap
g. Limited included studies 
h. The publication bias was not evaluated due to limited included studies, the plausible residual confounding existed. 
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image1.tiff
A. renal adverse events
IV iron Control Risk Ratio Risk Ratio

Cladellas2012 2 75 32 59 299% 0.54 [0.35, 0.83] -

Kong2022 15 79 18 77 21.1% 0.81 [0.44, 1.49] -
Padmanabhan2019 1 20 1 20 1.8% 1.00 [0.07, 14.90]

Spahn2019 22 243 18 241 21.6% 1.21[0.67, 2.20] T

Urena2017 4 48 3 52 58% 1.44 [0.34, 6.12] - 1

Yo02011 9 37 19 35 19.8% 0.45 [0.24, 0.85] -

Total (95% CI) 502 484 100.0% 0.72 [0.50, 1.05] <&

Total events 73 91 . . .

Heterogeneity: Tau? = 0.07; Chi*=7.96, df =5 (P = 0.16); 12 =37% T

002 0.1 1 10 50
Test for overall effect: Z = 1.70 (P = 0.09) Favours [IV iron] Favours [control]

B. cardiac adverse events
IV iron Control Risk Ratio Risk Ratio

ents Random, 95%

Kong2022 3 79 2 77 24% 1.46 [0.25, 8.51]

Padmanabhan2019 10 20 11 20 21.5% 0.91[0.50, 1.64]

Shokri2022 5 40 7 40 67% 0.71[0.25, 2.06]

Spahn2019 43 243 52 241 57.0% 0.82[0.57, 1.18]

Urena2017 2 48 6 52 31% 0.36 [0.08, 1.70] I

Yo002011 6 28 9 30 93% 0.71[0.29, 1.75] -

Total (95% CI) 458 460 100.0% 0.81 [0.62, 1.07] L i

Total events 69 87 . .

Heterogeneity: Tau? = 0.00; Chi? = 1.77, df = 5 (P = 0.88); 2= 0% T

002 0.1 1 10 50
Test for overall effect: Z = 1.50 (P = 0.13) Favours [IV iron] Favours [control]

C. cerebral adverse events

IV Iron Control Risk Ratlo Risk Ratlo
ents 3 ents g gi d 95% Random, 95% Cl
Kong2022 4 79 0 77 50% 8.78[0.48, 160.29] >
Quarterman2021 7 190 11 581 48.5% 1.95[0.77, 4.95] T
Shokri2022 0 40 140 42% 0.33[0.01, 7.95]
Spahn2019 6 243 6 241 33.8% 0.99[0.32, 3.03] —
Urena2017 3 48 1 52 85% 3.25 [0.35, 30.19] I
Total (95% CI) 600 991 100.0% 1.62 [0.85, 3.10] D
Total events 20 19
Heterogeneity: Tau? = 0.00; Chi? = 3.54, df = 4 (P = 0.47); I* = 0% 0_52 oi p ; 150 550

Test for overall effect: Z = 1.46 (P = 0.15) Favours [IV iron] Favours [control]
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