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Expanded Materials & Methods
Fatty liver index calculation
Fatty liver index (FLI) was calculated applying the formula by Bedogni et al. 1:



where TG=triglycerides, BMI=body mass index, GGT=γ-glutamyl-transferase, WC=waist circumference. A FLI ≥60 rules in fatty liver with a good diagnostic accuracy (AUC=0.85, 95% CI: 0.81; 0.88) 1. 

Genotyping
The DNA was extracted from buffy coats using the chemagic DNA Buffy Coat Kit on a Chemagic Magnetic Separation Module I (PerkinElmer chemagen Technologies, Baesweiler, Germany) according to the manufacturer’s manual. Samples from the EPIC-Potsdam participants were genotyped with three different genotyping arrays: Human660W-Quad_v1_A, HumanCoreExome-12v1-0_B (two datasets) and Illumina InfiniumOmniExpressExome-8v1-3_A DNA Analysis BeadChip. Genotyping and quality control of the Human660W-Quad_v1_A and HumanCoreExome-12v1-0_B chips was described elsewhere 2. Genotyping using the Illumina InfiniumOmniExpressExome-8v1-3_A DNA Analysis BeadChip was performed in the Life and Brain Center in Bonn, Germany. Detailed description of genotyping and quality control and imputation was previously published 3. Briefly, pre-/phasing and imputation were conducted using Eagle2 4 and the Michigan Imputation Service 5 with The Haplotype Reference Consortium (release 1.1) as reference panel 6. Imputation was conducted in four separate datasets (one for each chip or two for the HumanCoreExome-12v1-0_B chip) using minimac3 5. Imputed files were merged, keeping the minimal R2 score from the four files. SNPs were filtered by R2 keeping those with values bigger than 0.6.
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Tables
Table S1. Age- and sex-adjusted correlations between fetuin-A and cardiometabolic risk factors, n=587. 


	Cardiometabolic risk factors and biomarkers
	n
	r
	P Value

	BMI, kg/m2
	587
	0.08
	0.06

	Waist circumference, cm
	587
	0.08
	0.05

	Alcohol consumption, g/d
	587
	-0.05
	0.20

	Physical activity level, h/week
	587
	-0.12
	<0.01

	SBP, mmHg
	539
	0.02
	0.63

	DBP, mmHg
	539
	0.02
	0.61

	FLI	
	587
	0.08
	0.05

	eGFR, mL/min/1.73m2
	578
	-0.01
	0.78

	HbA1c, %
	571
	0.10
	0.02

	Total cholesterol, mg/dL
	587
	0.10
	0.02

	Non-HDL-cholesterol, mg/dL
	587
	0.08
	0.04

	Triglycerides, mg/dL
	587
	0.01
	0.84

	HDL, mg/dL
	587
	0.14
	<0.01

	CRP, mg/dL
	586
	0.05
	0.21

	Creatinine, mg/dL
	578
	0.01
	0.86

	Adiponectin, ng/mL
	581
	0.02
	0.64

	Circulating ALA (18:3 (ω−3))
	583
	-0.16
	<0.0001

	Circulating EPA (20:5 (ω−3))
	583
	-0.18
	<0.0001

	Circulating DPA (22:5 (ω−3)	)
	583
	-0.23
	<0.0001

	Circulating DHA (22:6 (ω−3))
	583
	-0.17
	<0.0001

	Circulating palmitic acid (16:0)
	583
	0.20
	<0.0001

	High-fat dairy, g/d
	583
	-0.04
	0.35

	Low-fat dairy, g/d
	583
	0.04
	0.36

	Coffee, g/d
	583
	-0.03
	0.44

	Total energy intake, kJ/d
	583
	-0.05
	0.24


[bookmark: _Hlk32574419]Sex- and age-adjusted Spearman’s rank correlation coefficients. BMI=body mass index, SBP=systolic blood pressure, DBP=diastolic blood pressure, HbA1c=hemoglobin A1c, HDL=high density lipoprotein, CRP=reactive protein C, eGFR=estimated glomerular filtration rate estimated with Chronic Kidney Disease Epidemiology Collaboration group (CKD-EPI) formula, FLI=fatty liver index, ALA=α-linolenic acid, EPA=eicosapentaenoic acid, DPA=docosapentaenoic acid, DHA=docosahexaenoic acid. 
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Table S2. Sensitivity analyses for the associations between baseline fetuin-A concentrations and incident diabetes-related complications, excluding HbA1c≥6.5%.
	
	Total vascular complications
	Microvascular complications
	Macrovascular complications

	
	N cases/ total N
	HR (95% CI) per 1 SD (0.06 g/L) difference in fetuin-A
	N cases/ total N
	HR (95% CI) per 1 SD (0.06 g/L) difference in fetuin-A
	N cases/ total N
	HR (95% CI) per 1 SD (0.06 g/L) difference in fetuin-A

	All participants
	243/587
	0.86 (0.74; 0.99)
	203/577
	0.84 (0.71; 0.98)
	60/587
	0.92 (0.68; 1.24)

	Excluding baseline HbA1c≥6.5%
	155/410
	0.80 (0.67; 0.97)
	127/403
	0.76 (0.61; 0.95)
	40/410
	0.86 (0.55; 1.35)



Table S3. Associations between baseline fetuin-A concentrations and individual microvascular endpoints.
	
	Nephropathy
	Neuropathy
	Retinopathy

	
	N cases/ total N
	HR (95% CI) per 1 SD (0.06 g/L) difference in fetuin-A
	N cases/ total N
	HR (95% CI) per 1 SD (0.06 g/L) difference in fetuin-A
	N cases/ total N
	HR (95% CI) per 1 SD (0.06 g/L) difference in fetuin-A

	The respective event occurs as 1st event or sole event
	75/577
	0.90 (0.70; 1.17)
	79/577
	0.84 (0.65; 1.08)
	15/577
	0.91 (0.38; 2.18)



Associations were assessed by Cox proportional hazards models, are censored at 1st respective event and are shown per one unit SD increase (0.06 g/L) in baseline fetuin-A concentration and adjusted for age at diabetes diagnosis (underlying time scale), duration between recruitment and diabetes diagnosis, sex, education (3 categories: no or in vocational training, vocational training/technical school, technical college or university), alcohol intake (6 categories: <6.1 g/day, 6.1-12.0 g/day, 12.1-24.0 g/day, 24.1-60.0 g/day, 60.1-96.0 g/day, >96.0 g/day), smoking (4 categories: never smoker, former smoker, current smoker <20 cigarettes/day, current heavy smoker ≥20 cigarettes/day), physical activity (sports ≤4 h/week, sports >4 h/week, biking <2.5 h/week, biking 2.5-4.9 h/week, biking ≥5 h/week), body mass index, waist circumference, history of hypertension, hyperlipidemia, antihypertensive and lipid lowering medications at the time of recruitment. Microvascular complications were defined as new-onset retinopathy, nephropathy, neuropathy or kidney replacement therapy. Macrovascular complications were defined as newly diagnosed myocardial infarction or stroke following diabetes diagnosis. 
HR=hazard ratio, CI=confidence interval, SD=standard deviation.

Table S4: Associations of baseline fetuin-A with incident total complications after diabetes diagnosis stratified by complications load, n=587

	1 complication
	>1 complication

	N cases/ total N
	HR (95% CI) per 1 SD (0.06 g/L) difference in fetuin-A
	N cases/ total N
	HR (95% CI) per 1 SD (0.06 g/L) difference in fetuin-A

	162/587
	0.82 (0.69; 0.98)
	81/587
	0.95 (0.73; 1.23)


Associations were assessed by Cox proportional hazards models and are shown per one unit SD increase in baseline fetuin-A concentrations and adjusted for age at diabetes diagnosis (underlying time scale), duration between recruitment and diabetes diagnosis, sex, education (3 categories: no or in vocational training, vocational training/technical school, technical college or university), alcohol intake (6 categories: <6.1 g/day, 6.1-12.0 g/day, 12.1-24.0 g/day, 24.1-60.0 g/day, 60.1-96.0 g/day, >96.0 g/day), smoking (4 categories: never smoker, former smoker, current smoker <20 cigarettes/day, current heavy smoker ≥20 cigarettes/day), physical activity (sports ≤4 h/week, sports >4 h/week, biking <2.5 h/week, biking 2.5-4.9 h/week, biking ≥5 h/week), body mass index, waist circumference, history of hypertension, hyperlipidemia, antihypertensive and lipid lowering medications at the time of recruitment. 



Table S5: Associations of baseline fetuin-A with micro- and macrovascular disease prior to (n=25) or after (n=243) diabetes diagnosis.

	
	Total vascular complications
	Microvascular complications
	Macrovascular complications

	
	N cases/ total N
	HR (95% CI) per 1 SD (0.06 g/L) difference in fetuin-A
	N cases/ total N
	HR (95% CI) per 1 SD (0.06 g/L) difference in fetuin-A
	N cases/ total N
	HR (95% CI) per 1 SD (0.06 g/L) difference in fetuin-A

	Incident complications prior to diabetes diagnosis*
	25/369
	0.98 (0.54; 1.78)
	10/367
	not enough cases
	23/370
	0.93 (0.51; 1.70)

	Incident complications after diabetes diagnosis†
	243/587
	0.86 (0.74; 0.99)
	203/577
	0.84 (0.71; 0.98)
	60/587
	0.92 (0.68; 1.24)

	[bookmark: _Hlk67415633]All incident complications*
	268/612
	0.91 (0.80; 1.04)
	213/600
	0.89 (0.76; 1.03)
	83/613
	0.94 (0.75; 1.18)



Associations were assessed by Cox proportional hazards models and are shown per one unit SD increase in baseline fetuin-A concentrations. 
*Adjusted for age at EPIC-Potsdam recruitment time (underlying time scale), sex, education (3 categories: no or in vocational training, vocational training/technical school, technical college or university), alcohol intake (6 categories: <6.1 g/day, 6.1-12.0 g/day, 12.1-24.0 g/day, 24.1-60.0 g/day, 60.1-96.0 g/day, >96.0 g/day), smoking (4 categories: never smoker, former smoker, current smoker <20 cigarettes/day, current heavy smoker ≥20 cigarettes/day), physical activity (sports ≤4 h/week, sports >4 h/week, biking <2.5 h/week, biking 2.5-4.9 h/week, biking ≥5 h/week), body mass index, waist circumference, history of hypertension, hyperlipidemia, antihypertensive and lipid lowering medications at the time of recruitment. 
†Adjusted for age at diabetes diagnosis (underlying time scale), sex, education (3 categories: no or in vocational training, vocational training/technical school, technical college or university), alcohol intake (6 categories: <6.1 g/day, 6.1-12.0 g/day, 12.1-24.0 g/day, 24.1-60.0 g/day, 60.1-96.0 g/day, >96.0 g/day), smoking (4 categories: never smoker, former smoker, current smoker <20 cigarettes/day, current heavy smoker ≥20 cigarettes/day), physical activity (sports ≤4 h/week, sports >4 h/week, biking <2.5 h/week, biking 2.5-4.9 h/week, biking ≥5 h/week), body mass index, waist circumference, history of hypertension, hyperlipidemia, antihypertensive and lipid lowering medications at the time of recruitment and additionally adjusted for duration between recruitment and diabetes diagnosis.
[bookmark: _Hlk89698794]Table S6: Associations of baseline fetuin-A with incident micro- and macrovascular disease in type 2 diabetes, accounting for specific nutrients and food intake.
	[bookmark: _Hlk64471131]
	Total vascular complications
	Microvascular complications
	Macrovascular complications

	[bookmark: _Hlk64468465]
	N cases/ total N
	HR (95% CI) per 1 SD (0.06 g/L) difference in fetuin-A
	N cases/ total N
	HR (95% CI) per 1 SD (0.06 g/L) difference in fetuin-A
	N cases/ total N
	HR (95% CI) per 1 SD (0.06 g/L) difference in fetuin-A

	Model 1
	243/587
	0.86 (0.74; 0.99)
	203/577
	0.84 (0.71; 0.98)
	60/587
	0.92 (0.68; 1.24)

	Model 1 + total dairy
	243/587
	0.86 (0.74; 0.99)
	203/577
	0.84 (0.72; 0.99)
	60/587
	0.93 (0.69; 1.24)

	Model 1 + coffee
	243/587
	0.86 (0.75; 1.00)
	203/577
	0.85 (0.72; 0.99)
	60/587
	0.94 (0.70; 1.26)

	Model 1 + omega3
	242/583
	0.87 (0.76; 1.01)
	202/573
	0.86 (0.73; 1.01)
	60/583
	0.96 (0.71; 1.30)

	[bookmark: _Hlk63780698]Model 1 + palmitic acid
	242/583
	0.87 (0.76; 1.01)
	202/573
	0.85 (0.73; 1.00)
	60/583
	0.95 (0.71; 1.29)



Model 1 is the basic model adjusted for age at diabetes diagnosis (underlying time scale), duration between recruitment and diabetes diagnosis, sex, education, alcohol intake, smoking, physical activity, BMI, waist circumference, history of hypertension, hyperlipidemia, antihypertensive and lipid lowering medications at the time of recruitment. Total daily dairy and coffee intake were corrected for total energy intake. Circulating fatty acids were measured in erythrocytes.
