SUPPLEMENTARY MATERIAL

PRECLINICAL CAROTID ATHEROSCLEROSIS IS INDEPENDENTLYASSOCIATED WITH CARDIOVASCULAR EVENTS AND MORTALITY IN TYPE 1 DIABETES
Supplementary figure 1: 

Flow chart of the cohort study 
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SUPLEMENTARY TABLE 1. Clinical and imaging characteristics of cases with cardiovascular events or death
	Sex
	Age (y)
	Diabetes duration (y)
	HbA1c (%)
	Retinopathy
	Diabetic Kidney disease
	ST1RE (%, risk category)
	Carotid SA (Number of Plaques)
	First event type
	Death (Cause)

	Non-fatal MACE (N=41)

	M
	64.0
	30.7
	7.6
	Yes
	No
	31.7 (High)
	Yes (4)
	Peripheral arterial disease
	No

	M
	49.7
	36.7
	7.2
	Yes
	No
	21.2 (High)
	Yes (2)
	Peripheral arterial disease
	No

	F
	62.9
	34.8
	8.4
	No
	No
	27.8 (High)
	Yes (1)
	Peripheral arterial disease
	No

	F
	52.2
	29.0
	8.5
	No
	No
	23.5 (High)
	Yes (2)
	Peripheral arterial disease
	No

	F
	46.9
	34.7
	7.8
	Yes
	No
	14.9 (Moderate)
	No
	Peripheral arterial disease
	No

	F
	44.4
	37.0
	7.5
	Yes
	No
	14.2 (Moderate)
	No
	Peripheral arterial disease
	No

	F
	71.8
	7.4
	7.0
	No
	No
	28.1 (High)
	Yes (4)
	Peripheral arterial disease
	No

	F
	61.8
	42.0
	8.8
	No
	Yes
	46.6 (High)
	Yes (2)
	Peripheral arterial disease
	No

	M
	68.1
	12.0
	7.2
	No
	No
	24.3 (High)
	Yes (6)
	Peripheral arterial disease
	Yes (Other)

	M
	41.1
	20.6
	11.6
	Yes
	Yes
	53.4 (High)
	No
	Peripheral arterial disease
	Yes (Other)

	M
	59.4
	27.1
	6.9
	Yes
	No
	18.5 (Moderate)
	Yes (7)
	Peripheral arterial disease
	No

	M
	46.5
	29.3
	8.4
	No
	No
	21.3 (High)
	Yes (2)
	Peripheral arterial disease
	No

	F
	48.0
	28.9
	7.4
	Yes
	No
	17.5 (Moderate)
	No
	Peripheral arterial disease
	No

	M
	53.7
	51.7
	7.4
	Yes
	No
	33.0 (High)
	Yes (7)
	Peripheral arterial disease
	No

	F
	57.1
	44.3
	6.7
	Yes
	No
	23.1 (High)
	Yes (8)
	Heart failure
	No

	F
	52.9
	33.5
	7.3
	Yes
	No
	16.3 (Moderate)
	Yes (1)
	Heart failure
	No

	M
	77.7
	23.9
	6.5
	No
	No
	33.6 (High)
	No
	Heart failure
	Yes (Cardiovascular)

	M
	58.4
	43.7
	7.9
	Yes
	No
	36.9 (High)
	Yes (2)
	Hemorrhagic stroke
	No

	F
	52.1
	29.1
	8.3
	Yes
	No
	16.0 (Moderate)
	Yes (1)
	Hemorrhagic stroke
	No

	F
	57.6
	20.9
	7.6
	Yes
	No
	21.7 (High)
	Yes (1)
	Ischemic stroke
	No

	F
	58.4
	27.6
	7.5
	No
	No
	17.1 (Moderate)
	Yes (3)
	Ischemic stroke
	No

	F
	30.4
	24.1
	7.0
	Yes
	Yes
	5.6 (Low)
	No
	Ischemic stroke
	No

	F
	50.5
	35.6
	8.4
	Yes
	Yes
	49.8 (High)
	Yes (4)
	Lacunar stroke
	No

	M
	56.8
	30.3
	7.0
	No
	No
	25.3 (High)
	Yes (3)
	Coronary revascularization
	No

	F
	40.8
	32.1
	8.8
	Yes
	Yes
	27.3 (High)
	No
	Coronary revascularization
	No

	F
	41.3
	32.5
	8.4
	Yes
	Yes
	19.7 (Moderate)
	No
	Coronary revascularization
	No

	F
	73.8
	31.3
	7.4
	No
	No
	48.2 (High)
	Yes (6)
	Coronary revascularization
	No

	M
	54.4
	36.0
	7.2
	Yes
	No
	22.3 (High)
	No
	Coronary revascularization
	No

	M
	46.0
	38.5
	7.4
	No
	No
	13.1 (Moderate)
	Yes (1)
	Coronary revascularization
	No

	M
	57.0
	20.9
	8.1
	No
	No
	23.3 (High)
	Yes (3)
	Coronary revascularization
	No

	F
	60.0
	44.3
	8.2
	Yes
	No
	26.8 (High)
	Yes (1)
	Coronary revascularization
	No

	F
	50.2
	38.8
	7.9
	Yes
	Yes
	38.7 (High)
	Yes (2)
	Unstable angina
	No

	M
	59.6
	47.3
	7.2
	Yes
	No
	26.3 (High)
	No
	Unstable angina
	No

	M
	60.2
	22.0
	6.5
	No
	No
	18.2 (Moderate)
	No
	Unstable angina
	No

	F
	44.9
	38.3
	9.3
	Yes
	No
	17.8 (Moderate)
	No
	Unstable angina
	No

	F
	66.8
	18.4
	8.0
	No
	No
	22.2 (High)
	Yes (2)
	Unstable angina
	No

	M
	57.0
	26.9
	6.9
	Yes
	No
	21.3 (High)
	No
	Acute myocardial infarction
	No

	M
	60.9
	28.3
	7.8
	Yes
	Yes
	54.8 (High)
	Yes (6)
	Acute myocardial infarction
	No

	M
	45.0
	39.5
	9.3
	Yes
	Yes
	45.6 (High)
	Yes (1)
	Acute myocardial infarction
	No

	F
	64.0
	33.7
	6.3
	No
	No
	19.8 (Moderate)
	Yes (3)
	Acute myocardial infarction
	No

	M
	75.0
	17.6
	8.2
	No
	No
	43.8 (High)
	Yes (4)
	Acute myocardial infarction
	No

	Fatal CV Deaths (N=4)

	M
	59.6
	55.5
	6.7
	Yes
	No
	23.8 (High)
	Yes (2)
	Acute myocardial infarction — Sudden death
	Yes (Cardiovascular)

	F
	59.6
	47.1
	7.5
	Yes
	No
	31.0 (High)
	No
	Acute myocardial infarction
	Yes (Cardiovascular)

	M
	52.5
	29.2
	7.5
	Yes
	No
	22.9 (High)
	No
	Sudden death
	Yes (Cardiovascular)

	M
	72.1
	63.5
	8.0
	Yes
	Yes
	67.0 (High)
	Yes (1)
	Sudden death
	Yes (Cardiovascular)

	Non CV deaths (n=5)

	M
	57.4
	25.1
	7.4
	Yes
	Yes
	37.9 (High)
	No
	—
	Yes (Cancer)

	M
	54.7
	27.3
	7.3
	No
	No
	23.7 (High)
	No
	—
	Yes (Cancer)

	M
	59.0
	21.4
	7.7
	Yes
	No
	25.7 (High)
	Yes (7)
	—
	Yes (Cancer)

	M
	48.7
	13.6
	7.1
	No
	No
	16.6 (Moderate)
	Yes (1)
	—
	Yes (Cancer)

	M
	50.1
	25.7
	7.9
	No
	Yes
	24.8 (High)
	Yes (2)
	—
	Yes (Cancer)



F: female, M: male. CV: cardiovascular, Carotid SA: carotid subclinical atherosclerosis (expressed as number of plaques in brackets), ST1RE: Steno Type 1 Risk Engine 

Supplementary Table 2: Characteristics by cardiovascular events or death during follow up 

	
	Variables
	CVD OR DEATH DURING FU (N=50)
	NON-CVD/DEATH DURING FU (N=651)
	P VALUE

	
	Clinical characteristics
	
	
	

	
	Male
	27 (54.0%)
	337 (51.8%)
	0.761

	
	Age (years)
	55.85 ± 9.65
	47.91 ± 10.36
	<0.001

	
	Duration of T1D (years)
	31.79 ± 10.98
	26.58 ± 10.37
	<0.001

	
	Age T1D Diagnosis (years)
	24.07 ± 15.10
	21.34 ± 12.16
	0.067

	
	HbA1c (5 years) (%)
	7.72 ± 0.89
	7.63 ± 0.93
	0.250

	
	HbA1c (5 years) (mmol/mol)
	60.9 ± 9.7
	59.8 ± 10.2
	0.250

	
	Retinopathy
	31 (62.0%)
	228 (35.0%)
	<0.001

	
	Diabetic Kidney Disease
	12 (24.0%)
	55 (8.4%)
	<0.001

	
	Severe hypoglycemia or hypoglycemia unawareness
	17 (34.0%)
	148 (22.8%)
	0.071

	
	Current/former smokers
	35 (70.0%)
	341 (52.4%)
	0.016

	
	Current smoker
	27 (54.0%)
	170 (26.1%)
	<0.001

	
	Tobacco consumption (pack/year)
	20 [0-31]
	2.5 [0-13]
	<0.001

	
	BMI (kg/m2)
	25.96 ± 4.24
	26.26 ± 4.09
	0.310

	
	Hypertension
	24 (48.0%)
	147 (22.6%)
	<0.001

	
	SBP (mmHg)
	135 ± 15
	127 ± 15
	<0.001

	
	DBP (mmHg)
	80 ± 8
	82 ± 9
	0.052

	
	ST1RE (%)
	27.68 ± 12.46
	16.05 ± 10.21
	<0.001

	
	Low ST1RE
	1 (2.0%)
	197 (30.3%)
	<0.001


	
	Moderate ST1RE
	13 (26.0%)
	274 (42.2%)
	

	
	High ST1RE
	36 (72.0%)
	178 (27.4%)
	

	
	Presence of plaque
	33 (66.0%)
	250 (38.4%)
	<0.001

	
	Number of plaques
	1 [0-3]
	0 [0-1]
	<0.001

	
	Death
	12 (24.0%)
	0 (0.0%)
	<0.001

	
	Laboratory characteristics
	
	
	

	
	Total cholesterol (mg/dL)
	187.42 ± 34.91
	189.51 ± 29.89
	0.319

	
	LDL-cholesterol (mg/dL)
	111.00 ± 28.11
	111.61 ± 24.66
	0.434

	
	Triglycerides (mg/dL)
	88 [69-125]
	74[60.25-102]
	0.0026

	
	HDL-cholesterol (mg/dL)
	57.46 ± 14.97
	61.05 ± 15.42
	0.056

	
	Non HDL-cholesterol (mg/dL)
	129.96 ± 29.34
	128.45 ± 26.97
	0.353

	
	Lipoprotein(a) (mg/dL)
	33 [16-63]
	15 [9-45.7]
	0.0327

	
	eGFR (CKD-EPI; ml/min/1.73 m2)
	87.61 ± 19.05
	93.56 ± 14.75
	0.0037

	
	Urinary albumin-to-creatinine ratio (mg/g)
	6.5 [3-21.75]
	4 [2-7.5]
	<0.001

	
	Platelets (10^9/L)
	249.74 ± 53.61
	245.88 ± 61.02
	0.337

	
	Neutrophil-to-lymphocyte ratio
	2.225 ± 1.115
	1.909 ± 0.917
	0.011

	
	eGDR
	7.451 ± 2.213
	8.508 ± 2.051
	<0.001

	
	Pharmacological treatment
	
	
	

	
	Statins
	26 (52.0%)
	246 (37.8%)
	0.047

	
	Antihypertensives
	29 (58.0%)
	153 (23.5%)
	<0.001

	
	Antiplatelets
	12 (24.0%)
	46 (7.1%)
	<0.001

	
	
	
	
	



Data expressed as n (%), mean ± SD, median [Q1-Q3]. 
BMI: body mass index; DBP: diastolic blood pressure; eGDR: estimated glucose disposal rate; eGFR: estimated glomerular filtration rate; HDL: high‑density lipoprotein cholesterol; LDL: low‑density lipoprotein cholesterol; SBP: systolic blood pressure; ST1RE: Steno type 1 risk engine; T1D: type 1 diabetes.

Supplementary Table 3. Sensitivity analysis: Cox regression models including BMI in the fully adjusted model
	Variable
	Cardiovascular events (CVE) HR (95% CI)
	p-value
	Composite outcome (CVE + all-cause mortality) HR (95% CI)
	p-value

	Plaque burden
	
	
	
	

	No plaque
	Reference
	–
	Reference
	–

	1–2 plaques
	1.74 (0.82–3.70)
	0.152
	1.76 (0.87–3.57)
	0.116

	≥3 plaques
	3.59 (1.44–8.97)
	0.006
	2.74 (1.16–6.48)
	0.022

	Male sex
	0.56 (0.28–1.13)
	0.105
	0.66 (0.34–1.27)
	0.210

	Age (per 5 years)
	1.41 (1.16–1.71)
	<0.001
	1.36 (1.13–1.64)
	<0.001

	eGDR
	1.07 (0.89–1.30)
	0.481
	1.01 (0.84–1.21)
	0.917

	Statin use
	0.82 (0.42–1.60)
	0.564
	0.93 (0.50–1.75)
	0.832

	LDL-cholesterol (per 10 mg/dL)
	1.11 (0.98–1.27)
	0.104
	1.06 (0.93–1.19)
	0.393

	HDL-cholesterol (per 10 mg/dL)
	0.62 (0.48–0.81)
	<0.001
	0.68 (0.54–0.87)
	0.002

	Smoking (current/former vs never)
	2.17 (1.09–4.34)
	0.028
	2.22 (1.13–4.34)
	0.020

	Diabetes duration (per 5 years)
	1.09 (0.92–1.30)
	0.330
	1.05 (0.89–1.24)
	0.561

	Retinopathy
	2.93 (1.37–6.28)
	0.006
	2.41 (1.18–4.91)
	0.015

	Diabetic kidney disease
	1.88 (0.87–4.09)
	0.111
	2.00 (0.97–4.12)
	0.060

	BMI (kg/m²)
	0.94 (0.87–1.01)
	0.101
	0.93 (0.86–1.01)
	0.081



Data are presented as hazard ratios (HR) and 95% confidence intervals (CI). 
BMI: body mass index; eGDR: estimated glucose disposal rate; HDL: high‑density lipoprotein cholesterol; LDL: low‑density lipoprotein cholesterol.


Supplementary table 4: Cox models including ST1RE
A) Cox Model on Cardiovascular Events

	Variable
	HR (95% CI)
	p value

	Plaques (Ref: 0 plaques)
	
	

	• 1–2 plaques
	1.44 (0.70–2.95)
	0.318

	• ≥3 plaques
	2.25 (1.04–4.85)
	0.040

	ST1RE (Ref: <10 %)
	
	

	• 10–20 %
	6.17 (0.79–47.92)
	0.082

	• >20 %
	18.04 (2.38–136.88)
	0.005

	Retinopathy
	2.43 (1.31–4.53)
	0.005



B) Cox Model on Cardiovascular Events and Mortality

	Variable
	HR (95% CI)
	p value

	Plaques (Ref: 0 plaques)
	
	

	• 1–2 plaques
	1.43 (0.73–2.80)
	0.298

	• ≥3 plaques
	2.08 (1.00–4.32)
	0.051

	ST1RE (Ref: <10 %)
	
	

	• 10–20 %
	6.83 (0.89–52.63)
	0.065

	• >20 %
	21.49 (2.86–161.77)
	0.003

	Retinopathy
	2.16 (1.21–3.86)
	0.010



ST1RE: Steno type 1 risk engine

Supplementary Table 5. Sensitivity analysis: Cox regression models replacing diabetic kidney disease with eGFR and log-transformed urinary albumin-to-creatinine ratio [ln(ACR)] in the fully adjusted model
	Variable
	Cardiovascular events (CVE) HR (95% CI)
	p-value
	Composite outcome (CVE + all-cause mortality) HR (95% CI)
	p-value

	Plaque burden
	
	
	
	

	No plaque
	Reference
	–
	Reference
	–

	1–2 plaques
	1.80 (0.85–3.83)
	0.125
	1.82 (0.90–3.66)
	0.096

	≥3 plaques
	3.47 (1.39–8.64)
	0.008
	2.72 (1.15–6.44)
	0.022

	Male sex
	0.60 (0.29–1.24)
	0.170
	0.70 (0.35–1.37)
	0.292

	Age (per 5 years)
	1.49 (1.22–1.83)
	<0.001
	1.45 (1.20–1.76)
	<0.001

	eGDR
	1.18 (0.97–1.44)
	0.093
	1.11 (0.93–1.34)
	0.248

	Statin use
	0.81 (0.42–1.56)
	0.521
	0.90 (0.49–1.69)
	0.750

	LDL-cholesterol (per 10 mg/dL)
	1.08 (0.95–1.23)
	0.228
	1.02 (0.91–1.16)
	0.714

	HDL-cholesterol (per 10 mg/dL)
	0.63 (0.48–0.83)
	<0.001
	0.70 (0.55–0.89)
	0.004

	Smoking (current/former vs never)
	1.94 (0.97–3.87)
	0.062
	1.97 (1.01–3.85)
	0.048

	Diabetes duration (per 5 years)
	1.12 (0.93–1.34)
	0.225
	1.08 (0.91–1.28)
	0.381

	Retinopathy
	2.67 (1.23–5.78)
	0.013
	2.21 (1.08–4.52)
	0.031

	eGFR (mL/min/1.73 m²)
	1.01 (0.98–1.03)
	0.692
	1.01 (0.99–1.03)
	0.499

	ln(ACR)
	1.46 (1.13–1.88)
	0.004
	1.47 (1.16–1.87)
	0.001


Data are presented as hazard ratios (HR) and 95% confidence intervals (CI). 
eGDR: estimated glucose disposal rate; eGFR: estimated glomerular filtration rate; HDL: high‑density lipoprotein cholesterol; LDL: low‑density lipoprotein cholesterol; Ln(ACR): log-transformed urinary albumin-to-creatinine ratio 

Supplementary Table 6. Sensitivity analysis: Cox regression models evaluating mean common carotid intima–media thickness as a continuous variable
	Variable
	Cardiovascular events (CVE) HR (95% CI)
	p-value
	Composite outcome (CVE + all-cause mortality) HR (95% CI)
	p-value

	Mean common carotid IMT 
	3.68 (0.32–42.45)
	0.296
	3.27 (0.32–32.97)
	0.315

	Male sex
	0.64 (0.32–1.27)
	0.200
	0.67 (0.35–1.29)
	0.232

	Age (per 5 years)
	1.49 (1.23–1.80)
	<0.001
	1.44 (1.19–1.73)
	<0.001

	eGDR
	1.12 (0.93–1.35)
	0.228
	1.05 (0.88–1.24)
	0.592

	Statin use
	0.86 (0.45–1.65)
	0.655
	0.93 (0.50–1.74)
	0.826

	LDL-cholesterol (per 10 mg/dL)
	1.10 (0.96–1.25)
	0.157
	1.04 (0.92–1.17)
	0.562

	HDL-cholesterol (per 10 mg/dL)
	0.65 (0.50–0.84)
	0.001
	0.72 (0.57–0.91)
	0.006

	Smoking (current/former vs never)
	1.97 (1.00–3.85)
	0.048
	2.05 (1.06–3.95)
	0.033

	Diabetes duration (per 5 years)
	1.07 (0.89–1.27)
	0.476
	1.04 (0.88–1.23)
	0.615

	Retinopathy
	2.96 (1.39–6.31)
	0.005
	2.15 (1.05–4.37)
	0.035

	Diabetic kidney disease
	1.97 (0.91–4.25)
	0.085
	2.18 (1.06–4.48)
	0.034


Data are presented as hazard ratios (HR) and 95% confidence intervals (CI). 
eGDR: estimated glucose disposal rate; HDL: high‑density lipoprotein cholesterol; IMT: intima media thickness; LDL: low‑density lipoprotein cholesterol. 

Supplementary Table 7. Sensitivity analysis: Cox regression models evaluating maximum carotid wall thickness as a continuous variable
	Variable
	Cardiovascular events (CVE) HR (95% CI)
	p-value
	Composite outcome (CVE + all-cause mortality) HR (95% CI)
	p-value

	Maximum carotid IMT
	1.57 (1.11–2.20)
	0.010
	1.50 (1.08–2.08)
	0.016

	Male sex
	0.64 (0.32–1.27)
	0.200
	0.72 (0.38–1.38)
	0.321

	Age (per 5 years)
	1.49 (1.23–1.80)
	<0.001
	1.43 (1.19–1.71)
	<0.001

	eGDR
	1.12 (0.93–1.35)
	0.228
	1.06 (0.89–1.26)
	0.497

	Statin use
	0.86 (0.45–1.65)
	0.655
	0.94 (0.51–1.75)
	0.857

	LDL-cholesterol (per 10 mg/dL)
	1.10 (0.96–1.25)
	0.157
	1.04 (0.92–1.18)
	0.500

	HDL-cholesterol (per 10 mg/dL)
	0.65 (0.50–0.84)
	0.001
	0.70 (0.55–0.89)
	0.004

	Smoking (current/former vs never)
	1.97 (1.00–3.85)
	0.048
	2.03 (1.06–3.90)
	0.034

	Diabetes duration (per 5 years)
	1.07 (0.89–1.27)
	0.476
	1.03 (0.87–1.22)
	0.722

	Retinopathy
	2.96 (1.39–6.31)
	0.005
	2.42 (1.19–4.92)
	0.014

	Diabetic kidney disease
	1.97 (0.91–4.25)
	0.085
	2.09 (1.02–4.29)
	0.045


Data are presented as hazard ratios (HR) and 95% confidence intervals (CI). 
eGDR: estimated glucose disposal rate; HDL: high‑density lipoprotein cholesterol; IMT: intima media thickness; LDL: low‑density lipoprotein cholesterol. 
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