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	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.
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	6

	
	10b
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	6-7
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	12
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	13a
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Table S2: Detailed description of the search strategy

	PubMed

	GDF-15

	#1
	growth differentiation factor 15 [MeSH Terms]

	#2
	atrial fibrillation [MeSH Terms]

	#3
	(Macrophage inhibitory cytokine 1) OR (Prostate differentiation factor) OR (GDF-15)

	#4
	(Atrial Fibrillations) OR (Auricular Fibrillation) OR (Auricular Fibrillations) OR (Persistent Atrial Fibrillation) OR (Familial Atrial Fibrillation) OR (Paroxysmal Atrial Fibrillation)

	#5
	#2 OR #4

	#6
	#1 OR #3

	#7
	#5 AND #6

	FGF-23

	#1
	atrial fibrillation [MeSH Terms]

	#2
	(Atrial Fibrillations) OR (Auricular Fibrillation) OR (Auricular Fibrillations) OR (Persistent Atrial Fibrillation) OR (Familial Atrial Fibrillation) OR (Paroxysmal Atrial Fibrillation)

	#3
	fibroblast growth factor-23

	#4
	(Fgf23 protein) OR (fibroblast growth factor 23) OR (FGF-23 protein) OR (phosphatonin) OR (tumor-derived hypophophatemia inducing factor)

	#5
	#3 OR #4

	#6
	#1 OR #2

	#7
	#5 AND #6

	Embase

	GDF-15

	#1
	(Atrial Fibrillations) OR (Auricular Fibrillation) OR (Auricular Fibrillations) OR (Persistent Atrial Fibrillation) OR (Familial Atrial Fibrillation) OR (Paroxysmal Atrial Fibrillation)

	#2
	(Macrophage inhibitory cytokine 1) OR (Prostate differentiation factor) OR (GDF-15)

	#3
	atrial fibrillation

	#4
	growth differentiation factor 15

	#5
	#2 OR #4

	#6
	#1 OR #3

	#7
	#5 AND #6

	FGF-23

	#1
	atrial fibrillation

	#2
	(Atrial Fibrillations) OR (Auricular Fibrillation) OR (Auricular Fibrillations) OR (Persistent Atrial Fibrillation) OR (Familial Atrial Fibrillation) OR (Paroxysmal Atrial Fibrillation)

	#3
	fibroblast growth factor-23

	#4
	(Fgf23 protein) OR (fibroblast growth factor 23) OR (FGF-23 protein) OR (phosphatonin) OR (tumor-derived hypophophatemia inducing factor)

	#5
	#3 OR #4

	#6
	#1 OR #2

	#7
	#5 AND #6

	Cochrane

	GDF-15

	#1
	growth differentiation factor 15 [MeSH Terms]

	#2
	atrial fibrillation [MeSH Terms]

	#3
	GDF-15

	#4
	Macrophage inhibitory cytokine 1

	#5
	Prostate differentiation factor

	#6
	persistent atrial fibrillation

	#7
	paroxysmal atrial fibrillation

	#8
	familial atrial fibrillation

	#9
	atrial fibrillations

	#10
	auricular fibrillations

	#11
	auricular fibrillation

	#12
	#1 OR #3 OR #4 OR #5

	#13
	#2 OR #6 OR#7 OR #8 OR#9 OR #10 OR #11

	#14
	#12 AND #13

	FGF-23

	#1
	persistent atrial fibrillation

	#2
	paroxysmal atrial fibrillation

	#3
	familial atrial fibrillation

	#4
	atrial fibrillations

	#5
	auricular fibrillations

	#6
	auricular fibrillation

	#7
	fibroblast growth factor-23

	#8
	Fgf23 protein

	#9
	fibroblast growth factor 23

	#10
	FGF-23 protein

	#11
	phosphatonin

	#12
	tumor-derived hypophophatemia inducing factor

	#13
	atrial fibrillation [MeSH Terms]

	#14
	fibroblast growth factor-23 [MeSH Terms]

	#15
	#13 OR #1 OR #2 OR #3 OR #4 OR #5 OR #6

	#16
	#14 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12

	#17
	#15 AND #16




Table S3: Studies excluded (n=31) with reasons 
	Studies excluded
	Reasons 

	Doulamis, 20191
	Cross-section

	Galenko , 20192
	Cross-section

	Hijazi,20173
	Cross-section

	Izumiya, 20144
	Cross-section

	Matusik, 20205
	Cross-section

	Rivera-Caravaca, 20206
	Cross-section

	Tancin Lambert, 20207
	Cross-section

	Arbault-Biton, 2020 8
	Not appropriate classification: AF time

	Bansal, 2020 9
	Meta-analysis

	Berg, 2019 10
	Not the target outcome: major bleeding

	Hongisto, 2019 11
	Not the target outcome: cardiogenic shock

	Montoro-Gafcia, 2012 12
	Not the target exposure: hypertrophic cardiomyopathy

	Tan, 2021 13
	Not the target outcome: heart failure

	Wallentin, 2014 14
	Not the target outcome: mortality

	Miyamura, 2015 15
	Cross-section

	Geach, 2014 16
	Review

	Batra, 2016 17
	Review

	Ketteler, 2014 18
	Review

	Ford, 2016 19
	Animal experiment

	Begg, 2016 20
	Not appropriate classification: DCCV

	Chuan, 2019 21
	Not interest data

	Sxcialla, 201522
	Not the target outcome: cardiovascular disease

	Patel, 2020 23
	Not the target outcome: atherosclerosis

	Papadopoulos, 2016 24
	Not the target exposure: chronic renal failure

	Disthabanchong, 2018 25
	Not the target exposure: chronic kidney disease

	Ment, 2016 26
	Meta analysis

	Nowak, 2013 27
	Not the target exposure: hemodialysis

	Dong, 2018 28
	Molecular experiment

	Chan, 201829
	Not the target outcome: ventricular hypertrophy

	Coloma, 201830
	Not the target outcome: cardiomyocyte injury

	Seiler, 2011 31
	Not interest data
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Table S4. Quality assessment of included studies
	Author
(Publication Year)
	Newcastle-Ottawa Scale

	
	Selection
	Comparability
	Outcome
	Total

	
	a
	b
	c
	d
	e
	f
	g
	h
	i
	

	Bening, 2019, 
	1
	1
	1
	1
	1
	1
	1
	0
	1
	8

	Santema, 2019, 
	1
	1
	1
	1
	1
	1
	1
	0
	0
	7

	Svennberg, 2016, 
	1
	1
	1
	0
	1
	1
	1
	1
	1
	8

	Smit,2011
	1
	1
	1
	1
	1
	1
	1
	0
	1
	8

	Shao, 2014
	1
	1
	0
	1
	1
	1
	1
	1
	0
	7

	Wei,2020
	1
	1
	1
	1
	1
	1
	1
	1
	1
	9

	Rienstra,2014
	1
	1
	1
	1
	1
	1
	1
	1
	1
	9

	Montealegre, 2019
	1
	1
	1
	0
	1
	1
	1
	1
	0
	7

	Olivier Bouchot, 2015
	1
	1
	1
	0
	1
	1
	1
	1
	1
	8

	Maan, 2016
	1
	1
	1
	1
	1
	1
	1
	1
	0
	8

	Chen, 2020
	1
	1
	1
	1
	0
	0
	1
	1
	0
	7

	Mizia-Stec, 2018
	1
	1
	1
	1
	1
	1
	1
	1
	0
	8

	Alonso, 2014
	1
	1
	1
	1
	1
	1
	1
	1
	0
	8

	Mathew, 2014
	1
	1
	1
	1
	1
	1
	1
	1
	1
	9

	Mehta, 2016
	1
	1
	1
	1
	1
	1
	1
	1
	0
	8


1. Representativeness of the exposed cohort.  
1. Selection of the non-exposed cohort.   
1. Ascertainment of exposure.   
1. Demonstration that outcome of interest was not present at start of study.   
1. Comparability of cohorts on the basis of the design or analysis (adjusted for age).   
1. Comparability of cohorts on the basis of the design or analysis (adjusted for any other factor).   
1. Assessment of outcome.  
1. Was follow-up long enough for outcomes to occur. (>5 years for new on-set, 1 years for AF recurrence).  
1. Adequacy of follow-up of cohorts.
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D Dose-response association between GDF-15 and AF for CRP grou : : F Categorical analysis between FGF-23 and AF for study design grou
. P group . Categorical analysis between FGF-23 and AF for NT-proBNP group . g y y desigh group
Risk Rati Risk Rati Risk Ratio Risk Ratio Risk Ratlo Risk Ratlo
IS atio IS! atio " = .
. . . Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% ClI IV, Random, 95% CI
Study or Subgroup log[Risk Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI _Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI - 3.3.1 retrospeq(;;ve cohort 9% Cl
531 adjust CRP 2.3.1 adjust NT-proBNP Alonso, 2014 0.0953 0.0748 50.2% 1.10 [0.95, 1.27] I
Rienstra 2014 0.0032 0.0048 46.4% 1.00 [0.99, 1.01] Alonso, 2014 0.0953 0.0748 50.2% 1.10[0.95, 1.27] ’ ‘ : P : PO N
s 0 0 0 0 Mathew CHS, 2014 0.4187 0.2136 16.7% 1.52 [1.00, 2.31]
ubtotal (95% ClI) 46.4% 1.00 [0.99, 1.01] Subtotal (95% ClI) 50.2% 1.10 [0.95, 1.27] i
- , . . Mathew MESA, 2014 0.329 0.1959 19.0% 1.39 [0.95, 2.04] —
Heterogeneity: Not applicable Heterogeneity: Not applicable 5 5 P
o - Subtotal (95% Cl) 85.8% 1.23 [1.00, 1.50]
Tostforoverall effect: 2 = 0.67 (= 0-50) Test for overall effect: 2 =127 (P = 0.20) Heterogeneity: Tau? = 0.01; Chiz = 2.95, df = 2 (P = 0.23); I = 32%
5 = 0.01; = 2.99, e = 0. 5= (]
5.3.2 not adjust CRP 2.3.2 not adjust NT-proBNP Test for overall effect: Z=1.99 (P = 0.05)
Lamprea-MonteaIegre 2019 0.0082 0.0053 424:/0 1.01 [1 00, 102] t Mathew CHS, 2014 0.4187 0.2136 167% 1.52 [1 OO, 231] —a— 3.3.2 prospective cohort
gvennt;erg gg}g Ell_VSL,JASM 8'8(1);2 8'822 lgo//o ;'g; [g'gi' 1'82] —r Mathew MESA, 2014 0.329 10.1959  19.0% 1:39[0.95, 2.04] 1 Mehta, 2016 0.4637 0.2366 14.2% 1.59 [1.00, 2.53] ——
V\;’ e."znozeorg 00516 00ooe 470 on [ o111 0] Mehta, 2016 0.4637 0.2366 14.2% 1.59 [1.00, 2.53] — Subtotal (95% CI) ' ' 142% 159 [1.00, 2.53] PN
el : : Ao 05[1.01,1.10] I Subtotal (95% ClI) 49.8% 1.48 [1.17, 1.89] S , , :
Subtotal (95% Cl) 53.6%  1.01[0.99, 1.03] Heterogeneity: Tau? = 0.00; Chi = 0.21, df = 2 (P = 0.90); I = 0% Heterogensity: Mot appicable
Heterogeneity: Tau? = 0.00; Chi? = 4.66, df = 3 (P = 0.20); I? = 36% et genel y|'| ff“ Iy ' B 0001 (P=0.90); 1*=0% Test for overall effect: Z = 1.96 (P = 0.05)
Test for overall effect: Z = 1.07 (P = 0.29) est for overall effect: Z = 3.21 (P = 0.001)
Total (95% Cl) 100.0% 1.28 [1.05, 1.56] <
Total (95% Cl) 100.0% 1.01 [1.00, 1.02] Total (95% CI) 100.0% 1.28 [1.05, 1.56] & S e o s i e " " " "
, . . . o o i _ _ 12— aAo ; } : } Heterogeneity: Tau? = 0.01; Chi?=4.54, df =3 (P = 0.21); 1> = 34%
Heterogeneity: Tau? = 0.00; Chi2=5.42, df = 4 (P = 0_25); 12=26% 0I7 0 I85 'I] 1|2 1|5 Heterogenelty. Tau?=0.01; Chiz = 4.54, df=3 (P = 0.21), 12=34% 0.2 0.5 1 2 5 Test for overall effect: Z = 2.46 (P - 001) 0.2 : 0.5 AR 1 . 2 - 5
Test for overall effect: 2 =1.37 (P = 0.17) . Favo'urs [AF] Favours' [control] ' Test for overall effegt. Z=246 (P.z_ 0.01) R o Favours [AF] Favours [control] Test for subaroup differences: Chi2=1.02. df=1 (P =0.31). I2=1.6% AN [F], Ravals [conlial]
Test for subaroup differences: Chiz = 0.51. df =1 (P = 0.47). I12= 0% Test for subaroup differences: Chi2 =4.33. df =1 (P =0.04). I2=76.9%

G, Categorical analysis between FGF-23 and AF for CRP group

Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV. Random, 95% CI
4.3.1 adjust CRP
Alonso, 2014 0.0953 0.0748 50.2% 1.10 [0.95, 1.27]
Subtotal (95% CI) 50.2% 1.10 [0.95, 1.27]
Heterogeneity: Not applicable
Test for overall effect: Z = 1.27 (P = 0.20)
4.3.2 not adjust CRP
Mathew CHS, 2014 0.4187 0.2136 16.7% 1.52 [1.00, 2.31] — T
Mathew MESA, 2014 0.329 0.1959 19.0% 1.39 [0.95, 2.04] i i
Mehta, 2016 0.4637 0.2366 14.2% 1.59 [1.00, 2.53] - &
Subtotal (95% CI) 49.8% 1.48 [1.17, 1.89] o
Heterogeneity: Tau? = 0.00; Chi? = 0.21, df =2 (P = 0.90); I? = 0%
Test for overall effect: Z = 3.21 (P = 0.001)
Total (95% Cl) 100.0%  1.28 [1.05, 1.56] <>

4 oo 2 = a i2 = = = S 12 = 0, T T
Heterogeneity: Tau? = 0.01; Chi?=4.54, df =3 (P = 0.21); 1> = 34% 0.2 05 1 5 5

Test for overall effect: Z=2.46 (P = 0.01) Favours [AF] Favours [control]

Test for subaroup differences: Chi2=4.33. df =1 (P =0.04). 12=76.9%
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