Increased Prevalence and Risk of Atherosclerotic Cardiovascular Disease in Individuals with Type 1 Diabetes and Metabolic-Dysfunction Associated Steatotic Liver Disease
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Supplementary data

Table 1: Cohort stratified by the presence of composite ASCVD
	
	ASCVD
	No ASCVD
	p value

	n (%)
	58 (8.8)
	601 (91.2)
	

	Age
	64 [57 - 71]
	45 [29 - 57]
	< 0.001

	Male sex, n (%)
	41 (70.7)
	323 (53.7)
	0.013

	Active smoking, n (%)
	6 (10.3)
	62 (10.3)
	.995

	Diabetes duration, years
	40 ± 12
	25 ± 14
	< 0.001

	TDI, U/kg/24h§
	0.56 [0.47 - 0.76]
	0.57 [0.45 - 0.76]
	0.835

	Biguanide use, n (%)
	8 (13.8)
	44 (7.3)
	0.081

	GLP-1 RA use, n (%)
	3 (5.2)
	15 (2.5)
	0.232

	BMI, kg/m2
	27.3 [24.6 - 30.0]
	25.2 [22.6 - 28.4]
	0.002

	Obesity, n (%)
	16 (27.6)
	103 (17.1)
	0.004

	WC, cm
Males
Females
	
101.2 ± 13.3
97.1 ± 13.6
	
93.9 ± 13.0
85.6 ± 13.8
	
< 0.001
< 0.001

	BP, mm Hg
Systolic
Diastolic
	
144 ± 18
77 ± 11
	
133 ± 17
79 ± 9
	
< 0.001
0.314

	Antihypertensive drug use, n (%)
	45 (77.6)
	207 (34.7)
	< 0.001

	ACE-inhibition, n (%)
	34 (58.6)
	177 (29.8)
	< 0.001

	Hypertension, n (%)
	50 (86.2)
	323 (53.7)
	< 0.001

	MetS, n (%)
	37 (63.8)
	159 (26.5)
	< 0.001

	Creatinine, mg/dL
	0.93 [0.77 - 1.17]
	0.75 [0.66 - 0.85]
	< 0.001

	eGFR, mL/min/1.73m2
	86 [56 - 96]
	107 [93 - 120]
	< 0.001

	HbA1c, %
	7.4 [6.7 - 8.2]
	7.4 [6.8 - 8.0]
	0.790

	HbA1c, mmol/mol
	57.4 [49.7 - 66.4]
	57.4 [50.8 - 63.9]
	0.790

	AST, IU/L
	24 [21 - 30]
	21 [17 - 26]
	< 0.001

	ALT, IU/L
	24 [19 - 34]
	21 [16 - 28]
	0.020

	GGT, IU/L
	24 [18 - 39]
	20 [15 - 30]
	0.002

	TG, mg/dL
	95 [73 - 135]
	76 [59 - 100]
	0.110

	Tot Chol, mg/dL
	155 ± 36
	174 ± 33
	< 0.001

	HDL, mg/dL
Males
Females
	
54 ± 16
66 ±16
	
56 ± 14
70 ± 18
	
0.505
0.370

	LDL, mg/dL
	80 [63 - 101]
	97 [79 - 117]
	< 0.001

	Statin use, n (%)
	50 (86.2)
	231 (38.4)
	< 0.001

	Urinary albuminuria rate, µg/min+
	10 [2.74 - 36.65]
	3.5 [2.1 - 7.0]
	< 0.001

	Microalbuminuria, n (%)+
	24 (42.9)
	51 (8.6)
	< 0.001

	eGDR (mg/kg/min)
	4.74 [3.63 - 5.91]
	6.16 [4.90 - 8.66]
	< 0.001

	MASLD, n (%)
	21 (36.2)
	90 (15.0)
	< 0.001

	CAPTM, dB/m*
	241 ± 52
	227 ± 57
	0.088

	LSM, kPa*
	4.9 [4.2 - 5.93]
	4.8 [4.0 - 5.9]
	0.596

	LSM ≥ 8.0 kPa, n (%)*
	3 (6.3)
	24 (4.3)
	0.520

	FIB-4 score
	1.31 [1.00 - 1.60]
	0.72 [0.48 - 1.06]
	< 0.001

	CKD, n (%)+
	30 (52.6)
	67 (11.4)
	< 0.001

	Retinopathy, n (%)Δ
	53 (49.1)
	224 (41.9)
	< 0.001


Results are given as mean ± SD, median [IQR] or n (%). Comparison between groups with independent samples T-test for normally distributed variables, Mann-Whitney U test for variables without normal distribution, and Chi-square test or Fisher’s exact test for categorical variables. ASCVD, cardiovascular disease defined as a compound of any of the following major cardiovascular events: coronary artery disease (CAD), peripheral arterial disease in need of intervention (PAD), or ischemic cerebrovascular event (CVA); TDI, total daily dose of insulin; GLP-1 RA, glucagon-like peptide receptor agonist; WC, waist circumference; BP, blood pressure; ACE, angiotensin-converting enzyme, sum of ACE-inhibitor or angiotensin receptor blockers; MetS, metabolic syndrome; eGFR, estimated glomerular filtration rate; HbA1c, haemoglobin A1c; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, gamma-glutamyl transferase; TG, triglycerides; Tot Chol, total cholesterol level; HDL, high-density lipoprotein; LDL, low-density lipoprotein; eGDR, estimated glucose disposal rate; MASLD, metabolic dysfunction-associated steatotic liver disease; CAPTM, controlled attenuation parameter; LSM, liver stiffness measurement; CKD, chronic liver disease defined by defined as eGFR < 60 mL/min/1.73m2 and/or albuminuria (albumin excretion rate > 30 mg/g) in the absence of other readily available diagnosis other than diabetes. §TDI available for 557 subjects. *VCTE available for 605 subjects, +24h urine collection available for 594 subjects, Δfundoscopy data available for 636 subjects 
Table 2: Association between MASLD and composite ASCVD in patients with type 1 diabetes
	Model
	OR (95% CI)
	P value

	Univariable regression model

	MASLD
	3.22 (1.80 - 5.76)
	< 0.001

	eGDR
	0.64 (0.55 - 0.75)
	< 0.001

	MetS
	4.90 (2.78 - 8.62)
	< 0.001

	Adjusted multivariable regression model

	Model 1
	3.71 (1.90 - 7.24)
	< 0.001

	Model 2 
	4.34 (2.17 - 8.69)
	< 0.001

	Model 3
	4.27 (2.07 - 8.80)
	< 0.001

	Model 4a*
	3.36 (1.51 - 7.48)
	0.003

	Model 4b§
	3.24 (1.44 - 7.29)
	0.005

	Model 5
	2.92 (1.24 - 6.91)
	0.014

	Model 6 
	4.27 (1.80 - 10.14)
	0.001

	Adjusted multivariable regression model, MASLD replaced by MetS

	MetS model 3
	2.55 (1.33 - 4.88)
	0.005

	Akaike information criteria 

	MASLD model 3
	MetS model 3
	ΔAIC

	89
	103
	14


Data are expressed as odds ratios (OR) ± 95% confidence intervals (CI) as assessed by univariable (unadjusted) or multivariable logistic regression analyses. Multivariable logistic regression models were adjusted as follows: model 1: age and sex, model 2: age, sex and diabetes duration, model 3: age, sex, diabetes duration, smoking status, LDL, lipid-lowering medication use, HbA1c, model 4a: model 3 plus further adjustment for the presence of MetS (as a categorical variable), model 4b: model 3 minus HbA1c (collinearity with eGDR) plus further adjustment for eGDR (as a continuous variable), model 5: model 3 plus WC, SBP, HDL, TG and current use of anti-hypertensive or lipid-lowering medications, model 6: model 3 plus eGFR and albuminuria.* MetS failed to reach statistical significance (OR: 1.65 95% CI 0.80 - 3.39), p = 0.177), § eGDR failed to reach statistical significance (OR: 0.85, 95% CI 0.69 - 1.06), p = 0.150). ΔAIC > 2 is defined a significant difference in predictive outcome (in favour of smallest AIC). AIC: Akaike information criterion, ASVCD: atherosclerotic cardiovascular disease, eGDR: estimated glucose disposal rate, eGFR: estimated glomerular filtration rate, HDL, high-density lipoprotein, LDL: low-density lipoprotein, MASLD: metabolic dysfunction-associated steatotic liver disease, MetS;: metabolic syndrome, SBP: systolic blood pressure.


