Supplemental Table S1. ICD10 codes to defined study population and outcomes
	ICD10 chapter names
	ICD10 codes

	Inclusion criteria
	

	Gout
	M10.x

	Exclusion criteria
	

	 Disorders of choroid and retina 
	H30.x-H36.x,

	DM retinopathy
	E11.3, E12.3, E13.3, E14.3, H36.0

	Type 1 diabetes
	E10.x

	Cancer
	C00-C97

	Chronic kidney disease
	N18.x

	Subgroup criteria
	

	T2DM
	E11.x

	Primary outcome
	

	Retinal vascular occlusions
	H34.x

	Other retinal disorders (including retinal degeneration)
	H35.x

	Other retinal disorders in diseases classified elsewhere
	H36.8

	Secondary outcome
	

	Each component of the primary outcome
	Each of H34.x, 35.x, H36.8

	DM retinopathy
	

	 T2DM with ophthalmic complications
	E11.3

	 Malnutrition-related DM with ophthalmic complications
	E12.3

	 Other specified DM with ophthalmic complications
	E13.3

	Unspecified DM with ophthalmic complications
	E14.3

	Diabetic retinopathy
	H36.0




Supplemental Table S2. 1-year ITT analysis for the risk of retinal microvascular disorders
	
	Allopurinol initiators
	
	Febuxostat initiators (Ref) 
	HR (95% CI)

	
	Events
	PY
	IR1 (95% CI)
	
	Events
	PY
	IR1 (95% CI)
	

	Pooled cohort (118,376 PS-matched pairs)
	
	
	
	
	

	 Primary outcome
	783
	90,753
	0.86 (0.80-0.93)
	
	848
	95,470
	0.89 (0.83-0.95)
	0.93 (0.83-1.03)

	 Secondary outcome 1
	84
	91,091
	0.09 (0.07-0.11)
	
	87
	95,850
	0.09 (0.07-0.11)
	1.09 (0.78-1.52)

	 Secondary outcome 2
	684
	90,797
	0.75 (0.70-0.81)
	
	746
	95,519
	0.78 (0.73-0.84)
	0.92 (0.82-1.03)

	 Secondary outcome 3
	40
	91,110
	0.04 (0.03-0.06)
	
	29
	95,874
	0.03 (0.02-0.04)
	1.25 (0.72-2.16)

	Non-DM subgroup (89,642 PS-matched pairs)

	 Primary outcome
	522
	68,614
	0.76 (0.70-0.83)
	
	565
	72,422
	0.78 (0.72-0.84)
	0.93 (0.82-1.06)

	 Secondary outcome 1
	61
	68,839
	0.09 (0.07-0.11)
	
	60
	72,679
	0.08 (0.06-0.10)
	1.18 (0.79-1.75)

	Secondary outcome 2
	453
	68,645
	0.66 (0.60-0.72)
	
	497
	72,457
	0.69 (0.62-0.75)
	0.90 (0.79-1.04)

	Secondary outcome 3
	27
	68,853
	0.04 (0.02-0.05)
	
	19
	72,699
	0.03 (0.01-0.04)
	1.60 (0.84-3.05)

	DM subgroup (28,734 PS-matched pairs)

	Primary outcome
	261
	22,139
	1.18 (1.04-1.32)
	
	283
	23,048
	1.23 (1.09-1.37)
	0.92 (0.77-1.11)

	Secondary outcome 1
	23
	22,252
	0.10 (0.06-0.15)
	
	27
	23,171
	0.12 (0.07-0.16)
	0.91 (0.50-1.67)

	Secondary outcome 2
	231
	22,152
	1.04 (0.91-1.18)
	
	249
	23,062
	1.08 (0.95-1.21)
	0.94 (0.77-1.15)

	Secondary outcome 3
	13
	22,257
	0.06 (0.03-0.09)
	
	10
	23,175
	0.04 (0.02-0.07)
	0.67 (0.24-1.87)

	Secondary outcome 4
	254
	22,132
	1.15 (1.01-1.29)
	
	293
	23,018
	1.27 (1.13-1.42)
	0.94 (0.79-1.13)


1IR is per 100 person-years
CI = confidence interval, DM = diabetes mellitus, HR = hazard ratio, IR = incidence rate, PS= propensity score, PY = person-years.
Primary outcome = composite of retinal microvascular disorders (secondary outcomes 1-3)
Secondary outcome 1 (ICD10 H34.x) = retinal vascular occlusions
Secondary outcome 2 (ICD10 H35.x) = other retinal disorders including retinal degeneration
Secondary outcome 2 (ICD10 H36.8) = other retinal disorders in diseases classified elsewhere
Secondary outcome 4 (ICD10 E11.3, E12.3, E13.3, E14.3, and H36.0) = DM retinopathy 
Supplemental Table S3. Baseline characteristics of the high CV subgroup after PS-matching
	
	Allopurinol 
(n=36,518)
	Febuxostat 
(n=36,518)

	Demographics
	
	

	Index age, years
	67.14±10.38
	67.10±10.50

	Male (%)
	73.9 
	74.1 

	Index year (%)
	　
	　

	2012
	3.3 
	3.4 

	2013
	4.9 
	5.0 

	2014
	2.8 
	2.8 

	2015
	3.1 
	2.9 

	2016
	12.3 
	12.1 

	2017
	23.0 
	22.3 

	2018
	26.0 
	26.0 

	2019
	24.6 
	25.5 

	Cardiovascular comorbidities (%)
	　
	　

	Angina pectoris
	25.4 
	25.4 

	Atrial fibrillation
	8.1 
	8.3 

	Myocardial infarction
	3.4 
	3.5 

	Stroke 
	14.9 
	14.9 

	Heart failure
	13.2 
	13.6 

	Hypertension
	80.6 
	80.8 

	Venous thromboembolism
	2.5 
	2.5 

	Peripheral vascular disease
	35.5 
	35.3 

	Other comorbidities (%)
	　
	　

	Hyperlipidemia
	73.6 
	74.3 

	Liver disease
	49.1 
	49.8 

	COPD
	28.1 
	27.8 

	Asthma
	17.7 
	17.6 

	Diabetes 
	63.7 
	64.3 

	Diabetic complications
	13.6
	13.9

	 Nephropathy
	4.6
	4.9

	 Neuropathy
	10.0
	10.2

	Renal stone
	2.8 
	2.9 

	Alcoholism
	7.5 
	7.5 

	Osteoporosis
	14.0 
	14.1 

	Comorbidity score
	2.4±1.5
	2.4±1.5

	Ophthalmologic conditions (%)
	　
	　

	Cataract
	8.6 
	8.6 

	Glaucoma
	8.0 
	8.0 

	Gout-related medication (%)
	　
	　

	Colchicine
	19.0 
	20.2 

	Any NSAIDs
	68.2 
	68.0 

	Naproxen
	9.6 
	9.6 

	COX-2 inhibitors
	16.0 
	16.1 

	Opioids
	12.8 
	12.9 

	Any steroid use
	61.5 
	61.7 

	Cumulative steroid dose, mg 1
	184.8±544.1
	181.5±546.5

	Other medications (%)
	　
	　

	ACE inhibitor
	66.5 
	67.1 

	Beta blockers
	29.6 
	29.9 

	Calcium channel blockers
	51.6 
	51.8 

	Any diuretics
	43.0 
	43.1 

	Loop diuretics 
	18.0 
	18.3 

	Nitrates
	10.6 
	10.6 

	Insulin
	6.0 
	6.1 

	Oral hypoglycemic agents
	31.3 
	31.2 

	Biguanide
	21.2 
	21.6 

	DPP4 Inhibitor
	11.8 
	11.8 

	GLP-1 Agonist
	0.1 
	0.1 

	SGLT2 Inhibitors
	1.5 
	1.6 

	Sulfonylurea
	12.5 
	12.9 

	Thiazolidinedione, TZD
	2.1 
	2.1 

	Meglitinide
	0.0 
	0.0 

	Repaglinide
	0.1 
	0.1 

	α-Glucosidase
	0.9 
	0.9 

	No. of oral hypoglycemic drugs
	0.5±1.1
	0.5±1.1

	Anti-arrhythmic drugs
	6.9 
	7.0 

	Anticoagulants
	10.3 
	10.4 

	Antiplatelets
	38.6 
	38.4 

	Thrombolytic agents
	0.2 
	0.2 

	Statins
	51.4 
	51.9 

	Other lipid lowering drugs
	11.6 
	11.8 

	Proton pump inhibitor
	38.3 
	38.6 

	H2 blocker
	55.8 
	55.6 

	Bisphosphonate
	5.9 
	5.9 

	SERM
	0.7 
	0.7 

	Oral bicarbonate
	1.2 
	1.1 

	Calcium
	5.8 
	6.0 

	Erythropoietin
	0.2 
	0.2 

	Vitamin D
	6.9 
	7.0 

	Health care utilization pattern (%)
	　
	　

	Hospitalization
	31.4 
	31.5 

	ER visit
	17.1 
	17.1 

	Electrocardiogram ordered
	50.4 
	50.6 

	Echocardiogram ordered
	0.8 
	0.8 

	HbA1c ordered
	34.5 
	34.1 

	Lipid/cholesterol test ordered
	49.7 
	48.9 

	Serum creatinine test ordered
	51.3 
	50.5 

	Uric acid test ordered
	45.8 
	45.1 


Values are presented as either % or mean ± SD. Standardized differences were <0.1 for all covariates. 
1 Prednisolone equivalent dose
ACE = angiotensin-converting enzyme, COPD = chronic obstructive pulmonary disease, COX = cyclooxygenase, ER = emergency room, HbA1c = hemoglobin A1c, NSAIDs = nonsteroidal anti-inflammatory drugs, PS = propensity score, SD = standard deviation, SERM = selective estrogen receptor modulator.  
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