Supplementary Table 1. Codes used to define comorbidities and safety outcomes.
	Name
	ICS-10 codes

	COPD
	J44

	Cystic fibrosis
	E84

	Malignancy
	All codes starting with “C”

	Hypertensive disorder
	I10–I15

	Diabetes mellitus
	E10–E14

	Hyperlipidemia
	E78.0–E78.5

	Pneumonia
	J09–J18

	Renal impairment
	N17–M19

	Liver disease
	K70–K77

	Acute respiratory disease
	J00–J06, J20–J21, J40–J42

	Gastro-esophageal reflux disease
	K21

	Urinary tract infection
	N39

	Rheumatoid arthritis
	M79

	Osteoarthritis
	M80, M81

	Dementia
	F01–F03

	Oropharyngeal candidiasis
	B370, B379

	Arrhythmia
	I498, I499

	Tremor
	R251


ICS, inhaled corticosteroid; COPD, chronic obstructive pulmonary disease

Supplementary Table 2. Baseline characteristics of the study cohort before propensity score matching.
	
	Type subcohort
	ICS subcohort
	LABA subcohort

	
	DPI
(n=8622)
	pMDI
(n=4525)
	P-value
	Budesonide
(n=3124)
	Fluticasone
(n=8230)
	P-value
	Formoterol
(n=5720)
	Salmeterol
(n=1459)
	P-value

	Age (years)
	50.1±15.3
	49.3±15.2
	<0.001
	47.7±15.2
	51.3±15.3
	<0.001
	48.8±15.2
	51.6±15.1
	<0.001

	Female (n,%)
	3892 (45.1)
	2006 (44.3)
	0.376
	1485 (47.5)
	3656 (44.4)
	0.003
	2614 (45.7)
	589 (40.3)
	<0.001

	Income
	
	
	
	
	
	
	
	
	

	    Low
	2655 (30.8)
	1262 (27.8)
	0.001
	883 (28.2)
	2535 (30.8)
	0.030
	1598 (27.9)
	468 (32.0)
	0.001

	    Mid
	2758 (32.0)
	1468 (32.4)
	
	1036 (33.1)
	2614 (31.8)
	
	1851 (32.4)
	486 (33.3)
	

	    High
	3209 (37.2)
	1795 (39.6)
	
	1205 (38.5)
	3081 (37.4)
	
	2271 (39.7)
	505 (34.6)
	

	Region
	
	
	
	
	
	
	
	
	

	    Urban
	7960 (92.3)
	4171 (92.1)
	0.767
	2904 (92.9)
	7572 (92.0)
	0.090
	5287 (92.4)
	1352 (92.6)
	0.760

	    Rural
	662 (7.7)
	354 (7.8)
	
	220 (7.0)
	658 (8.0)
	
	433 (7.6)
	107 (7.33)
	

	Comorbidities
	
	
	
	
	
	
	
	
	

	    Hypertensive disorder
	3281 (38.1)
	1557 (34.4)
	<0.001
	948 (30.3)
	3207 (38.9)
	<0.001
	1896 (33.2)
	570 (39.0)
	<0.001

	    Diabetes mellitus
	3198 (37.1)
	1506 (33.2)
	<0.001
	1007 (32.2)
	3080 (37.4)
	<0.001
	1883 (32.9)
	523 (35.8)
	0.035

	    Hyperlipidemia
	5042 (58.5)
	2602 (57.5)
	0.281
	1701 (54.4)
	4836 (5838)
	<0.001
	3250 (56.8)
	788 (54.0)
	0.054

	    Pneumonia
	3493 (40.5)
	1947 (43.0)
	0.005
	1294 (41.4)
	3349 (40.7)
	0.481
	2444 (42.7)
	544 (37.2)
	<0.001

	    Renal impairment
	340 (3.9)
	183 (4.0)
	0.779
	114 (3.6)
	341 (4.1)
	0.231
	216 (3.8)
	55 (3.7)
	0.991

	    Liver disease
	5413 (62.8)
	2790 (61.6)
	0.206
	1864 (59.6)
	5183 (63.0)
	0.001
	3503 (61.2)
	890 (61.0)
	0.866

	    Acute respiratory disease
	8463 (98.2)
	4447 (98.2)
	0.622
	3070 (98.2)
	8071 (98.1)
	0.476
	5632 (98.5)
	1410 (96.6)
	<0.001

	    Gastro-esophageal disease
	6788 (78.7)
	3618 (79.9)
	0.099
	2477 (79.2)
	6470 (78.6)
	0.432
	4583 (80.1)
	1031 (70.6)
	<0.001

	    Urinary tract infection 
	1179 (13.7)
	598 (13.2)
	0.465
	419 (13.4)
	1125 (13.7)
	0.721
	768 (13.4)
	174 (11.9)
	0.129

	    Rheumatoid arthritis
	150 (1.7)
	81 (1.7)
	0.835
	53 (1.7)
	147 (1.8)
	0.746
	98 (1.7)
	18 (1.2)
	0.195

	    Osteoarthritis
	1502 (17.4)
	700 (15.4)
	0.004
	455 (14.5)
	1444 (17.6)
	0.001
	886 (15.5)
	213 (14.6)
	0.399

	    Dementia
	140 (1.6)
	88 (1.9)
	0.180
	48 (1.5)
	152 (1.9)
	0.262
	102 (1.8)
	19 (1.3)
	0.203

	 CCI scores
	1.78±1.14
	1.72±1.11
	0.005
	1.65±1.05
	1.80±1.16
	<0.001
	1.69±1.09
	1.77±1.16
	0.028


CCI, Charlson Comorbidity Index; DPI, dry powder inhaler; ICS, inhaled corticosteroid; LABA, long-acting 2 agonist; MDI, metered dose inhaler







Supplementary Table 3. Comparison of the efficacy and safety outcomes of ICS/LABA combinations: MDIs vs. DPIs, budesonide vs. fluticasone, and formoterol vs. salmeterol during a 3-month post-index period.
	
	Type subcohort
	
	
	ICS subcohort
	
	
	LABA subcohort
	
	
	

	
	DPI
(n=4525)
	pMDI
(n=4525)
	
	
	Budesonide
(n=3124)
	Fluticasone
(n=3124)
	
	
	Formoterol
(n=1459)
	Salmeterol
(n=1459)
	
	

	Efficacy
	Incidence rate per 1000 person-years
	HR (95% CI)
	P-value
	Incidence rate per 1000 person-years
	HR (95% CI)
	P-value
	Incidence rate per 1000 person-years
	HR (95% CI)
	P-value
	

	Asthma-related hospital admission
	137.0
	165.4
	1.231
(0.987–1.535)
	0.065
	144.1
	127.5
	0.868
(0.656–1.148)
	0.320
	151.3
	186.5
	1.250
(0.868–1.800)
	0.230

	Asthma-related ED visits
	37.1
	55.4
	1.488
(0.999–2.210)
	0.051
	43.4
	22.2
	0.444
(0.193–1.022)
	0.056
	50.6
	56.2
	1.111
(0.588–2.100)
	0.746

	The use of systemic corticosteroids
	347.0
	359.4
	1.037
(0.895–1.202)
	0.625
	358.4
	311.6
	0.853
(0.710–1.023)
	0.087
	395.8
	356.6
	0.935
(0.725–1.206)
	0.604

	All-cause mortality
	2.7
	3.6
	1.333
(0.298–5.957)
	0.706
	4.3
	3.8
	0.952
(0.134–6.758)
	0.961
	8.4
	5.6
	0.667
(0.111–3.990)
	0.657

	Safety
	
	
	
	
	
	
	
	
	
	
	
	

	Pneumonia
	401.7
	455.2
	1.134
(0.990–1.298)
	0.069
	351.9
	395.9
	1.115
(0.938–1.326)
	0.218
	416.9
	453.0
	1.115
(0.880–1.413)
	0.366

	Oropharyngeal candidiasis
	20.8
	28.0
	1.348
(0.786–2.311)
	0.278
	20.9
	18.3
	0.875
(0.427–1.793)
	0.715
	16.8
	13.9
	0.833
(0.254–2.731)
	0.763

	Diabetes mellitus 
	60.8
	61.7
	1.030
(0.734–1.446)
	0.863
	47.3
	47.2
	1.000
(0.630–1.587)
	1.00
	56.3
	59.1
	1.050
(0.569–1.937)
	0.876

	Hypertension
	51.7
	63.7
	1.228
(0.866–1.742)
	0.249
	52.4
	61.1
	1.078
(0.824–1.412)
	0.583
	50.6
	50.5
	0.944
(0.487–1.833)
	0.866

	Arrhythmia
	8.1
	12.6
	1.556
(0.673–3.594)
	0.301
	10.5
	7.8
	0.750
(0.260–2.162)
	0.594
	13.9
	25.1
	1.800
(0.603–5.371)
	0.292

	Tremor
	3.6
	6.3
	1.750
(0.512–5.978)
	0.372
	3.9
	7.8
	2.000
(0.500–7.996)
	0.327
	4.1
	7.2
	1.902
(0.347–10.41)
	0.459


CI, confidence interval; DPI, dry powder inhaler; HR, hazard ratio; ICS, inhaled corticosteroid; LABA, long-acting 2 agonist; MDI, metered dose inhaler



Supplementary Table 4. Comparison of the efficacy and safety outcomes of ICS/LABA combinations: MDIs vs. DPIs, budesonide vs. fluticasone, and formoterol vs. salmeterol during a 1-year post-index period.
	
	Type subcohort
	
	
	ICS subcohort
	
	
	LABA subcohort
	
	
	

	
	DPI
(n=4525)
	pMDI
(n=4525)
	
	
	Budesonide
(n=3124)
	Fluticasone
(n=3124)
	
	
	Formoterol
(n=1459)
	Salmeterol
(n=1459)
	
	

	Efficacy
	Incidence rate per 1000 person-years
	HR (95% CI)
	P-value
	Incidence rate per 1000 person-years
	HR (95% CI)
	P-value
	Incidence rate per 1000 person-years
	HR (95% CI)
	P-value
	

	Asthma-related hospital admission
	75.11
	83.89
	1.159
(0.987–1.362)
	0.072
	74.68
	66.91
	0.867
(0.705–1.065)
	0.173
	77.18
	95.36
	1.242
(0.948–1.627)
	0.115

	Asthma-related ED visits
	21.68
	28.36
	1.310
(0.991–1.732)
	0.058
	22.83
	16.98
	0.726
(0.494–1.065)
	0.101
	25.86
	29.30
	1.147
(0.724–1.817)
	0.558

	The use of systemic corticosteroids
	172.07
	173.57
	1.017
(0.907–1.141)
	0.770
	167.67
	161.62
	0.954
(0.829–1.099)
	0.517
	174.56
	173.19
	1.005
(0.822–1.230)
	0.958

	All-cause mortality
	4.76
	5.43
	0.187
(0.611–2.309)
	0.612
	4.16
	3.78
	0.907
(0.400–2.055)
	0.815
	6.55
	7.19
	1.095
(0.445–2.695)
	0.844

	Safety
	
	
	
	
	
	
	
	
	
	
	
	

	Pneumonia
	164.79
	169.27
	1.050
(0.935–1.179)
	0.408
	141.35
	152.77
	1.052
(0.908–1.218)
	0.500
	167.33
	180.14
	1.097
(0.899–1.338)
	0.362

	Oropharyngeal candidiasis
	12.95
	12.62
	0.943
(0.641–1.388)
	0.767
	11.52
	13.15
	1.030
(0.638–1.663)
	0.902
	10.98
	11.58
	1.000
(0.489–2.046)
	1.000

	Diabetes mellitus 
	45.06
	47.17
	0.994
(0.806–1.226)
	0.957
	43.52
	44.94
	1.045
(0.805–1.358)
	0.738
	48.43
	48.14
	0.969
(0.683–1.374)
	0.858

	Hypertension
	41.85
	43.09
	1.010
(0.828–1.232)
	0.919
	36.14
	36.41
	1.063
(0.803–1.407)
	0.668
	33.39
	41.85
	1.250
(0.841–1.858)
	0.269

	Arrhythmia
	7.88
	10.45
	1.333
(0.831–2.141)
	0.233
	9.40
	11.04
	1.120
(0.653–1.920)
	0.680
	9.52
	13.77
	1.385
(0.678–2.826)
	0.371

	Tremor
	1.67
	3.50
	1.750
(0.512–5.978)
	0.372
	4.52
	3.44
	0.818
(0.339–1.974)
	0.655
	3.84
	2.88
	0.568
(0.166–1.940)
	0.367


95% CI, 95% confidence interval; DPI, dry powder inhaler; HR, hazard ratio; ICS, inhaled corticosteroid; LABA, long-acting 2 agonist; MDI, metered dose inhaler



Supplementary Table 5. Means and percentages of patients who achieved each threshold: comparison between budesonide and fluticasone groups and between the formoterol and salmeterol groups.
	
	ICS subcohort
	
	LABA subcohort
	

	Adherence
	Budesonide
(n=3,124)
	Fluticasone
(n=3,124)
	P-value
	Formoterol
(n=1,459)
	Salmeterol
(n=1,459)
	P-value

	PDC, mean±SD 
	0.65±0.22
	0.64±0.27
	0.109
	0.63±0.24
	0.64±0.24
	0.261

	 0.5, %
	2051 (65.6)
	2102 (67.3)
	0.180
	1011 (69.3)
	1028 (70.5)
	0.519

	 0.8, %
	1012 (32.4)
	1032 (33.0)
	0.608
	412 (28.2)
	465 (31.8)
	0.448

	
	Adjusted HR (95% CI)
	
	Adjusted HR (95% CI)
	

	Time to discontinuation
	1
	0.948
(0.889–1.011)
	0.103
	1
	0.898
(0.784–1.029)
	0.121


CI, confidence interval; DPI, dry powder inhaler; HR, hazard ratio; ICS, inhaled corticosteroid; LABA, long-acting 2 agonist; MDI, metered dose inhaler; PDC, proportion of days covered; SD, standard deviation


