Table S1. Baseline characteristics across Ahlqvist-based diabetes subtypes
	Variable
	Total 
(n = 516)
	MARD 
(n = 176)
	MOD 
(n = 149)
	SIDD 
(n = 91)
	SIRD 
(n = 78)
	SAID 
(n = 22)
	P value

	Male, n (%)
	282 (54.7)
	85 (48.3)
	101 (67.8)
	40 (44.0)
	45 (57.7)
	11 (50.0)
	0.001

	Age at diagnosis, years
	45.61 ± 10.80
	54.25 ± 6.12
	37.65 ± 6.20
	47.24 ± 9.26
	42.67 ± 10.91
	34.00 ± 14.57
	< 0.001

	Diabetes duration, years
	8.00 (2.00, 15.00)
	7.50 (2.75,11.00)
	12.00 (5.00, 20.00)
	5.00 (2.00, 15.00)
	5.50 (1.00, 10.00)
	10.00 (3.00, 13.50)
	< 0.001

	BMI, kg/m²
	25.60 ± 4.01
	24.24 ± 3.19
	25.52 ± 3.20
	24.61 ± 3.02
	30.83 ± 4.01
	22.66 ± 3.06
	< 0.001

	HbA1c, %
	8.66 ± 1.94
	7.46 ± 1.09
	8.00 ± 1.30
	11.41 ± 1.24
	9.26 ± 1.51
	9.24 ± 2.43
	< 0.001

	HOMA2-β
	40.56 (19.86, 61.25)
	48.21 (29.82, 69.21)
	38.40 (19.55, 59.74)
	18.55 (11.10, 38.25)
	51.93 (33.16, 82.20)
	9.63 (3.27, 27.86)
	< 0.001

	HOMA2-IR
	3.26 ± 1.30
	3.07 ± 0.78
	2.68 ± 0.63
	3.11 ± 0.95
	5.39 ± 1.44
	1.85 ± 0.35
	< 0.001

	NDS score
	0.00 (0.00, 2.00)
	0.00 (0.00, 2.00)
	0.00 (0.00, 2.00)
	0.00 (0.00, 2.75)
	0.00 (0.00, 1.00)
	0.50 (0.00, 4.00)
	0.012

	Median motor nerve
conduction velocity, m/s
	51.78 ± 10.27
	51.91 ± 10.09
	51.15 ± 10.09
	51.49 ± 10.57
	52.14 ± 10.78
	54.83 ± 10.14
	0.615

	Diabetic retinopathy, n (%)
	223 (43.2)
	68 (38.6)
	73 (49.0)
	46 (50.5)
	30 (38.5)
	6 (27.3)
	0.076

	Diabetic kidney disease, n (%)
	100 (19.4)
	24 (13.6)
	31 (20.8)
	22 (24.2)
	18 (23.1)
	5 (22.7)
	0.682


Data are presented as n (%), mean ± SD, or median (Q1, Q3), as appropriate. Between-subtype comparisons were performed using one-way analysis of variance for normally distributed continuous variables, Kruskal–Wallis test for non-normally distributed continuous variables, and Fisher’s exact test for categorical variables. BMI, body mass index; DKD, diabetic kidney disease; DR, diabetic retinopathy; HbA1c, glycated hemoglobin; HOMA2-β, homeostasis model assessment of β-cell function; HOMA2-IR, homeostasis model assessment of insulin resistance; MARD, mild age-related diabetes; MOD, mild obesity-related diabetes; NDS, neuropathy deficit score; SAID, severe autoimmune diabetes; SIDD, severe insulin-deficient diabetes; SIRD, severe insulin-resistant diabetes.





Table S2. Subtype-specific associations between standardized CCM parameters and diabetic retinopathy
	Subtype
	CCM parameter
	N
	DR events
	OR (95% CI)
	P value
	FDR-P value

	SAID
	CNFD
	22
	6
	1.592 (0.555, 5.288)
	0.400
	0.400

	SAID
	CNBD
	22
	6
	2.743 (1.185, 9.510)
	0.045
	0.135

	SAID
	CNFL
	22
	6
	1.685 (0.904, 5.138)
	0.234
	0.351

	SIDD
	CNFD
	91
	46
	0.624 (0.386, 0.975)
	0.044
	0.044

	SIDD
	CNBD
	91
	46
	0.453 (0.244, 0.764)
	0.006
	0.009

	SIDD
	CNFL
	91
	46
	0.487 (0.288, 0.787)
	0.005
	0.009

	SIRD
	CNFD
	78
	30
	0.513 (0.282, 0.869)
	0.019
	0.050

	SIRD
	CNBD
	78
	30
	0.432 (0.166, 1.008)
	0.067
	0.067

	SIRD
	CNFL
	78
	30
	0.510 (0.264, 0.924)
	0.033
	0.050

	MOD
	CNFD
	149
	73
	0.569 (0.392, 0.801)
	0.002
	0.005

	MOD
	CNBD
	149
	73
	0.605 (0.397, 0.873)
	0.012
	0.012

	MOD
	CNFL
	149
	73
	0.575 (0.390, 0.823)
	0.003
	0.005

	MARD
	CNFD
	176
	68
	0.796 (0.565, 1.103)
	0.179
	0.179

	MARD
	CNBD
	176
	68
	0.729 (0.510, 0.999)
	0.063
	0.095

	MARD
	CNFL
	176
	68
	0.703 (0.493, 0.984)
	0.044
	0.095


Logistic regression models were adjusted for age and sex. ORs represent the change in odds of DR per one-standard-deviation increase in each CCM parameter. All subtype-specific analyses were considered exploratory because of limited event numbers in some subgroups, particularly SAID. FDR correction was applied within subtype-specific analyses. DR, diabetic retinopathy; CCM, corneal confocal microscopy; CNFD, corneal nerve fiber density; CNBD, corneal nerve branch density; CNFL, corneal nerve fiber length; OR, odds ratio; CI, confidence interval. 






Table S3. Associations between standardized CCM parameters and diabetic kidney disease in the overall cohort
	Outcome
	parameter
	Model
	N
	DKD events
	OR (95% CI)
	P value
	FDR-P value

	DKD
	CNFD
	Model 1
	516
	100
	0.970 (0.658, 1.403)
	0.875
	0.907

	DKD
	CNBD
	Model 1
	516
	100
	1.218 (0.874, 1.625)
	0.206
	0.309

	DKD
	CNFL
	Model 1
	516
	100
	1.056 (0.735, 1.457)
	0.754
	0.907

	DKD
	CNFD
	Model 2
	516
	100
	0.974 (0.658, 1.417)
	0.892
	0.907

	DKD
	CNBD
	Model 2
	516
	100
	1.203 (0.856, 1.624)
	0.253
	0.345

	DKD
	CNFL
	Model 2
	516
	100
	1.020 (0.710, 1.412)
	0.907
	0.907


ORs represent the change in odds of DKD per one-standard-deviation increase in each CCM parameter. Model 1 was adjusted for age and sex. Model 2 was adjusted for age, sex, diabetes duration, and HbA1c. FDR correction was applied to account for multiple testing. DKD, diabetic kidney disease; CCM, corneal confocal microscopy; CNFD, corneal nerve fiber density; CNBD, corneal nerve branch density; CNFL, corneal nerve fiber length; OR, odds ratio; CI, confidence interval.
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