Supplementary Table 1. Anatomical Therapeutic Chemical classification of the drugs and comedications included in the study and the International Classification of Diseases, Tenth Revision (ICD-10) codes of comorbidities
	Study drugs or Comedications
	ATC

	Losartan
	C09CA01

	Valsartan
	C09CA03

	Irbesartan 
	C09CA04

	Telmisartan
	C09CA07

	Insulin
	A10AB, A10AC, A10AD, A10AE, A10AF01

	Metformin
	A10BA02, A10BD02, A10BD03, A10BD05, A10BD07, A10BD08, A10BD10, A10BD11, A10BD13, A10BD14, A10BD15, A10BD16, A10BD17, A10BD18, A10BD20, A10BD21, A10BD22, A10BD23, A10BD25, A10BD26, A10BD27, A10BD28

	Sulfonylurea
	A10BB01, A10BB02, A10BB03, A10BB04, A10BB05, A10BB06, A10BB07, A10BB08, A10BB09, A10BB10, A10BB11, A10BB12, A10BB31, A10BD01

	DPP4 inhibitors
	A10BD09, A10BD12, A10BD19, A10BD24, A10BD29, A10BH01, A10BH02, A10BH03, A10BH04, A10BH05, A10BH06, A10BH07, A10BH08, A10BH51, A10BH52

	SGLT2 inhibitors/GLP1 agonist
	A10BK, A10BJ

	Other antidiabetic drugs
	A10BD04, A10BD06, A10BJ, A10BX08, A10BG, A10BF, A10BX

	TCA/SSRI/SNRI/Gabapentinoids
	A08AA, N02BF, N06AA, N06AB, N06AX, N03AX16, N03AX12, N06CA

	Antipsychotics
	N05A, N05B

	Anticoagulants
	B01AA, B01AB, B01AD, B01AE, B01AF, B01AX, B06AA, C05BA01, C05BA02, C05BA03, C05BA04, C05BA51, C05BA53

	β blockers/CCB/ACE inhibitors
	C07, C08, C09

	Diuretics
	C01AA, C02L, C03A, C03B, C03C, C03D, C03E, C03X

	Statins
	C10AA, C10BX

	Platelet inhibitors
	B01AC

	NSAIDs
	A01AD02, A01AD05, A02BB01, A02BB02, B01AC06, G02CC, N02AJ, N02BE51, M01AA, M01AB, M01AC, M01AE, M01AG, M01AE, M01AH, M01AX, R01BA, S01BC

	Digoxin
	C01AA05, C01AA08

	Comorbidities
	ICD-10

	Hyperlipidemia
	E78

	Myocardial infarction
	I21.x, I22.x, I25.2

	Congestive heart failure
	I09.9, I11.0, I13.0, I13.2, I25.5, I42.0, I42.5–I42.9, I43.x, I50.x, P29.0

	Cerebrovascular disease
	G45.x, G46.x, H34.0, I60.x–I69.x

	Peripheral vascular disease
	I70.x, I71.x, I73.1, I73.8, I73.9, I77.1, I79.0, I79.2, K55.1, K55.8, K55.9, Z95.8, Z95.9

	Renal failure
	I12.0, I13.1, N03.2–N03.7, N05.2–N05.7, N18.x, N19.x, N25.0, Z49.0–Z49.2, Z94.0, Z99.2

	Diabetes mellitus w/o complication
	E10.0, E10.1, E10.6, E10.8, E10.9, E11.0, E11.1, E11.6, E11.8, E11.9, E12.0, E12.1, E12.6, E12.8, E12.9, E13.0, E13.1, E13.6, E13.8, E13.9, E14.0, E14.1, E14.6, E14.8, E14.9

	Diabetes mellitus w/ complication
	E10.2–E10.5, E10.7, E11.2–E11.5, E11.7, E12.2–E12.5, E12.7, E13.2–E13.5, E13.7, E14.2–E14.5, E14.7

	Dementia
	F00.x–F03.x, F05.1, G30.x, G31.1

	Chronic Pulmonary disease
	I27.8, I27.9, J40.x–J47.x, J60.x–J67.x, J68.4, J70.1, J70.3

	Mild liver disease
	B18.x, K70.0–K70.3, K70.9, K71.3–K71.5, K71.7, K73.x, K74.x, K76.0, K76.2–K76.4, K76.8, K76.9, Z94.4

	Moderate/severe liver disease
	I85.0, I85.9, I86.4, I98.2, K70.4, K71.1, K72.1, K72.9, K76.5, K76.6, K76.7

	Rheumatologic disease
	M05.x, M06.x, M31.5, M32.x–M34.x, M35.1, M35.3, M36.0

	Hemiplegia paraplegia
	G04.1, G11.4, G80.1, G80.2, G81.x, G82.x, G83.0–G83.4, G83.9

	Any malignancy*
	C00.x–C26.x, C30.x–C34.x, C37.x–C41.x, C43.x, C45.x–C58.x, C60.x–C76.x, C81.x–C85.x, C88.x, C90.x–C97.x

	Metastatic solid tumor
	C77.x–C80.x


*including lymphomas and leukemias; excluding malignant neoplasms of the skin
Gabapentinoids : gabapentin/pregabalin
Abbreviations: ATC, anatomical therapeutic chemical; ICD, international classification of diseases; w/o, without; w/, with; CCB, calcium channel blockers; ACE, angiotensin-converting enzyme inhibitors; TCA, tricyclic antidepressant; SSRI, selective serotonin reuptake inhibitor; SNRI, serotonin-norepinephrine reuptake inhibitors; NSAIDs, non-steroidal anti-inflammatory drugs; DDP, dipeptidyl Peptidase-4 inhibitors; SGLT, sodium-Glucose Co-transporter-2 inhibitors; GLP, glucagon-like peptide-1 agonist.












Supplementary Table 2. Subclass analysis comparing the hazard ratios in patients aged under 65 years for valsartan, losartan, and irbesartan, with telmisartan as the reference drug, in both the overall and matched cohorts

	Subgroup
(Age)
	      Outcome       Exposure
	
	
	Matched cohort by PS
	

	
	
	No. of patients
	No. of 
event
	Person 
year
	Incidence rate per 
1,000 Person-Years
	Crude HR 
(95% CI)
	p for 
interaction
	Adjusted* HR
(95% CI)
	p for
interaction

	< 65
	 Myocardial 
 infarction
	Valsartan
	80,485
	2,807
	81,726.80
	34.35
	1.45(1.36-1.53)
	<0.001
	1.37(1.29-1.45)
	0.002

	
	
	Losartan
	81,102
	2,254
	76,716.05
	29.38
	1.20(1.13-1.27)
	
	1.16(1.09-1.23)
	

	
	
	Irbesartan
	81,376
	1,751
	94,111.85
	18.61
	0.86(0.80-0.91)
	
	0.89(0.83-0.95)
	

	
	
	Telmisartan
	80,052
	1,910
	79,536.95
	24.01
	Ref.
	
	Ref.
	

	
	Heart failure
	Valsartan
	80,485
	916
	84,216.99
	10.88
	1.13(1.02-1.24)
	0.144
	1.04(0.95-1.15)
	0.411

	
	
	Losartan
	81,102
	801
	78,396.09
	10.22
	1.02(0.93-1.13)
	
	0.96(0.87-1.06)
	

	
	
	Irbesartan
	81,376
	868
	95,426.93
	9.10
	1.02(0.93-1.12)
	
	1.00(0.90-1.10)
	

	
	
	Telmisartan
	80,052
	795
	80,702.33
	9.85
	Ref.
	
	Ref.
	

	
	Cerebrovascular 
disease
	Valsartan
	80,485
	6,123
	78,007.16
	78.49
	0.88(0.85-0.91)
	0.093
	0.88(0.85-0.91)
	0.041

	
	
	Losartan
	81,102
	5,486
	72,956.01
	75.20
	0.81(0.78-0.84)
	
	0.83(0.80-0.86)
	

	
	
	Irbesartan
	81,376
	8,038
	85,930.42
	93.54
	1.12(1.09-1.16)
	
	1.12(1.08-1.15)
	

	
	
	Telmisartan
	80,052
	6,788
	73,001.28
	92.98
	Ref.
	
	Ref.
	

	
	Cerebral 
infarction
	Valsartan
	80,485
	4,220
	80,656.00
	52.32
	0.84(0.81-0.88)
	0.002
	0.85(0.82-0.89)
	<0.001

	
	
	Losartan
	81,102
	3,572
	75,226.18
	47.48
	0.73(0.70-0.77)
	
	0.75(0.72-0.78)
	

	
	
	Irbesartan
	81,376
	5,223
	89,461.05
	58.38
	1.01(0.97-1.05)
	
	1.01(0.97-1.05)
	

	
	
	Telmisartan
	80,052
	4,879
	75,374.93
	64.73
	Ref.
	
	Ref.
	


Abbreviations: HR, hazard ratio; 95% CI, confidence interval; PS, propensity score; Ref, Reference. 
*A multivariate Cox proportional hazard model


Supplementary Table 3. Subclass analysis comparing the hazard ratios in patients aged 65 and above years for valsartan, losartan, and irbesartan, with telmisartan as the reference drug, in both the overall and matched cohorts
	Subgroup
(Age)
	     Outcome         Exposure
	
	
	Matched cohort by PS
	

	
	
	No. of 
patients
	No. of 
event
	Person 
year
	Incidence rate per 1,000 Person-Years
	Crude HR 
(95% CI)
	p for 
interaction
	Adjusted* HR
(95% CI)
	p for
interaction

	≥ 65 years
	 Myocardial
 infarction
	Valsartan
	67,744
	2,811
	52,052.80
	54.00
	1.52(1.43-1.61)
	<0.001
	1.42(1.34-1.51)
	0.002

	
	
	Losartan
	67,127
	1,813
	48,413.61
	37.45
	1.02(0..96-1.09)
	
	1.04(0.98-1.11)
	

	
	
	Irbesartan
	66,853
	1,705
	57,631.98
	29.58
	0.90(0.84-0.96)
	
	0.92(0.86-0.99)
	

	
	
	Telmisartan
	68,177
	1,846
	50,880.80
	36.28
	Ref.
	
	Ref.
	

	
	Heart failure
	Valsartan
	67,744
	1,988
	52,826.85
	37.63
	1.05(0.99-1.12)
	0.144
	1.03(0.97-1.10)
	0.411

	
	
	Losartan
	67,127
	1,692
	48,360.84
	34.99
	0.94(0.88-1.00)
	
	0.94(0.88-1.00)
	

	
	
	Irbesartan
	66,853
	1,716
	57,779.05
	29.70
	0.90(0.84-0.96)
	
	0.92(0.86-0.98)
	

	
	
	Telmisartan
	68,177
	1,877
	51,051.75
	36.77
	Ref.
	
	Ref.
	

	
	Cerebrovascular 
disease
	Valsartan
	67,744
	7,923
	46,468.20
	170.50
	0.83(0.80-0.85)
	0.093
	0.83(0.81-0.86)
	0.041

	
	
	Losartan
	67,127
	7,176
	42,630.36
	168.33
	0.78(0.76-0.81)
	
	0.78(0.76-0.81)
	

	
	
	Irbesartan
	66,853
	10,387
	48,629.51
	213.59
	1.09(1.06-1.13)
	
	1.11(1.08-1.14)
	

	
	
	Telmisartan
	68,177
	9,387
	42,934.48
	218.64
	Ref.
	
	Ref.
	

	
	Cerebral
 infarction
	Valsartan
	67,744
	6,500
	48,134.07
	135.04
	0.83(0.80-0.85)
	0.002
	0.83(0.81-0.86)
	<0.001

	
	
	Losartan
	67,127
	5,770
	43,995.53
	131.15
	0.77(0.74-0.79)
	
	0.77(0.74-0.79)
	

	
	
	Irbesartan
	66,853
	8,505
	50,566.59
	168.19
	1.09(1.06-1.12)
	
	1.10(1.07-1.14)
	

	
	
	Telmisartan
	68,177
	7,717
	44,476.94
	173.51
	Ref.
	
	Ref.
	


Abbreviations: HR, hazard ratio; 95% CI, confidence interval; PS, propensity score; Ref, Reference. 
*A multivariate Cox proportional hazard model


Supplementary Table 4. Sensitivity analysis examining the hazard ratios during the grace period of 7 days for valsartan, losartan, and irbesartan, with telmisartan as the reference drug, in both the overall and matched cohorts
	Outcome
	  Exposure
	
	Matched cohort by PS

	
	
	No. of
 patients
	No. of 
event
	Person 
year
	Incidence rate 
per 1,000 Person-years
	Crude HR (95% CI)
	 Adjusted* HR(95% CI)
	Note

	 Myocardial 
 infarction
	Valsartan
	148,228
	5,618
	145,921.82
	38.50
	1.48(1.42-1.55)
	1.39(1.34-1.45)
	†Short

	
	Losartan
	148,226
	4,067
	140,471.81
	28.95
	1.11(1.06-1.16)
	1.10(1.05-1.15)
	Short

	
	Irbesartan
	148,226
	3,456
	165,215.64
	20.92
	0.88(0.84-0.92)
	0.90(0.86-0.95)
	†Long

	
	Telmisartan
	148,228
	3,756
	143,863.79
	26.11
	Ref.
	Ref.
	Long

	Heart failure 
	Valsartan
	148,228
	2,904
	149,261.63
	19.46
	1.07(1.02-1.13)
	1.05(1.00-1.11)
	

	
	Losartan
	148,226
	2,493
	141,957.37
	17.56
	0.95(0.90-1.01)
	0.95(0.90-1.00)
	

	
	Irbesartan
	148,226
	2,584
	166,562.86
	15.51
	0.93(0.88-0.98)
	0.95(0.90-1.00)
	

	
	Telmisartan
	148,228
	2,672
	144,953.33
	18.43
	 Ref.
	Ref.
	

	Cerebrovascular 
disease
	Valsartan
	148,228
	14,046
	135,420.05
	103.72
	0.85(0.83-0.87)
	0.85(0.83-0.87)
	

	
	Losartan
	148,226
	12,661
	129,277.08
	97.94
	0.79(0.77-0.81)
	0.80(0.78-0.82)
	‡Approval

	
	Irbesartan
	148,226
	18,422
	146,254.53
	125.96
	1.10(1.08-1.13)
	1.11(1.09-1.14)
	

	
	Telmisartan
	148,228
	16,174
	127,732.35
	126.62
	        Ref.
	Ref.
	

	Cerebral 
infarction
	Valsartan
	148,228
	10,720
	140,155.92
	76.49
	0.83(0.81-0.85)
	0.84(0.82-0.86)
	

	
	Losartan
	148,226
	9,341
	133,547.30
	69.95
	0.75(0.73-0.77)
	0.76(0.74-0.78)
	

	
	Irbesartan
	148,226
	13,726
	152,408.68
	90.06
	1.05(1.03-1.08)
	1.07(1.04-1.10)
	

	
	Telmisartan
	148,228
	12,595
	132,047.49
	95.38
	        Ref.
	Ref.
	


Abbreviations: HR, hazard ratio; 95% CI, confidence interval; PS, propensity score; Ref, reference.
*A multivariate Cox proportional hazard model
†half-life classification
‡US & EU (Reduction of the risk of stroke in patients with hypertension)


Supplementary Table 5. Sensitivity analysis examining the outcomes of hazard ratios during the grace period of 30 days for valsartan, losartan, and irbesartan, with telmisartan as the reference drug, in both the overall and matched cohorts
	Outcome
	   Exposure
	
	Matched cohort by PS

	
	
	No. of
 patients
	No. of 
event
	Person 
year
	Incidence rate 
per 1,000 Person-Years
	Crude HR (95% CI)
	Adjusted* HR(95% CI)
	Note

	 Myocardial 
infarction
	Valsartan
	148229
	5618
	139168.89
	40.37
	1.48(1.42-1.54)
	1.39(1.33-1.45)
	†Short

	
	Losartan
	148229
	4067
	130368.71
	31.20
	1.11(1.06-1.16)
	1.10(1.05-1.15)
	Short

	
	Irbesartan
	148229
	3456
	157922.06
	21.88
	0.88(0.84-0.92)
	0.90(0.86-0.95)
	†Long

	
	Telmisartan
	148229
	3756
	135935.85
	27.63
	Ref.
	Ref.
	Long

	Heart failure 
	Valsartan
	148229
	2904
	142543.05
	20.37
	1.07(1.02-1.13)
	1.05(0.99-1.10)
	

	
	Losartan
	148229
	2493
	131970.29
	18.89
	0.95(0.90-1.01)
	0.95(0.90-1.00)
	

	
	Irbesartan
	148229
	2584
	159400.61
	16.21
	0.93(0.88-0.98)
	0.95(0.90-1.00)
	

	
	Telmisartan
	148229
	2672
	137341.85
	19.46
	 Ref.
	Ref.
	

	Cerebrovascular 
disease
	Valsartan
	148229
	14046
	129422.71
	108.53
	0.85(0.83-0.87)
	0.85(0.83-0.87)
	

	
	Losartan
	148229
	12662
	120336.50
	105.22
	0.79(0.77-0.81)
	0.80(0.78-0.82)
	‡Approval

	
	Irbesartan
	148229
	18425
	140072.10
	131.54
	1.10(1.08-1.13)
	1.11(1.09-1.14)
	

	
	Telmisartan
	148229
	16175
	120918.70
	133.77
	        Ref.
	Ref.
	

	Cerebral 
infarction
	Valsartan
	148229
	10720
	133927.59
	80.04
	0.83(0.81-0.85)
	0.84(0.82-0.86)
	

	
	Losartan
	148229
	9342
	124212.97
	75.21
	0.75(0.73-0.77)
	0.76(0.74-0.78)
	

	
	Irbesartan
	148229
	13728
	145813.85
	94.15
	1.05(1.03-1.08)
	1.07(1.04-1.10)
	

	
	Telmisartan
	148229
	12596
	125015.49
	100.76
	        Ref.
	Ref.
	


Abbreviations: HR, hazard ratio; 95% CI, confidence interval; PS, propensity score; Ref, reference.
*A multivariate Cox proportional hazard model
†half-life classification
‡US & EU (Reduction of the risk of stroke in patients with hypertension)


Supplementary Table 6. The E-values of the hazard ratio (HR) and confidence interval (CI) for valsartan, losartan, and irbesartan in the matched cohort with a 15-day grace period to assess the effect of unmeasured confounding on the association between the study drug and the outcome.

	Outcome         Exposure
	Adjusted HR
	95% CI
	E-value* for HR
	E-value* for CI

	Myocardial infarction 
	Valsartan†
	1.39
	1.33(LL)
	2.28
	2.00

	
	Losartan†
	1.10
	1.05(LL)
	1.58
	1.28

	
	Irbesartan
	0.90
	0.94(UL)
	1.74
	1.36

	Heart failure
	Valsartan†
	1.05
	0.99(LL)
	1.44
	1.00

	
	Losartan
	0.95
	1.00(UL)
	1.58
	1.00

	
	Irbesartan
	0.94
	1.00(UL)
	1.61
	1.00

	Cerebrovascular disease
	Valsartan
	0.85
	0.87(UL)
	1.91
	1.59

	
	Losartan
	0.80
	0.82(UL)
	2.09
	1.77

	
	Irbesartan†
	1.11
	1.09(LL)
	1.60
	1.41

	Cerebral infarction
	Valsartan
	0.84
	0.86(UL)
	1.94
	1.63

	
	Losartan
	0.76
	0.78(UL)
	2.25
	1.91

	
	Irbesartan†
	1.07
	1.04(UL)
	1.50
	1.25


Abbreviations: CI, confidence interval; HR, hazard ratio; LL, lower limit; UL, upper limit. 
*Depending on the measured covariate, the E-value is the minimum strength of association that an unmeasured confounder must have with the exposure and outcome to explain the observed association. A small E-value implies that an unmeasured confounder had little effect on the observed association. If an HR estimate is close to null, the effect of unmeasured confounders is likely to be small.
†Because the estimated HR was greater than 1, the lower limit of the 95% CI was used for the calculation. 
Calculating the E-values for HR or CI,
	
HR >1
	
	

	
	HR
	E-value = HR + √[HR x (HR - 1)]

	
	CI
	If LL of CI ≤ 1, then E-value = 1

	
	
	If LL of CI > 1, then E-value = LL + √[LL x (LL - 1)]

	HR <1
	
	

	
	HR
	E-value = (1 / HR) + √[(1 / HR) x (1 / HR) - 1)]

	
	CI
	If UL of CI ≥ 1, then E-value = 1

	
	
	If UL of CI < 1, then E-value = (1 / UL) + √[(1 / UL) x ((1 / UL) - 1)]
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