	Table 1. Baseline characteristics of the study population

	Parameter
	Before matching
	After matching

	
	GLP-1RA plus SGLT2i users
(n = 17941)
	SGLT2i users
(n = 38692)
	SMD
	GLP-1RA plus SGLT2i users
(n = 17467)
	SGLT2i users
(n = 17467)
	SMD#

	Age at Index (years), mean ± SD
	64 ± 9.7
	66.8 ± 9.9
	0.285
	64.2 ± 9.6
	64.4 ± 9.9
	0.020

	Male, n (%)
	8336 (46.5)
	20180 (52.2)
	0.114
	8192 (46.9)
	8300 (47.5)
	0.012

	BMI (kg/m2), mean ± SD
	36.3 ± 8.6
	33.6 ± 8.3
	0.321
	36.2 ± 8.5
	35.8 ± 8.5
	0.045

	Systolic BP (mmHg), mean ± SD
	126.8 ± 19.1
	125.3 ± 20.7
	0.076
	126.7 ± 19.1
	126.9 ± 20.1
	0.010

	Diastolic BP (mmHg), mean ± SD
	71.9 ± 11.9
	70.1 ± 12.8
	0.146
	71.9 ± 11.9
	71.2 ± 12.5
	0.055

	Race, n (%)
	
	
	
	
	
	

	White people
	12012 (67)
	25503 (65.9)
	0.022
	11695 (67)
	11699 (67)
	<0.001

	African American
	2788 (15.5)
	6106 (15.8)
	0.007
	2717 (15.6)
	2714 (15.5)
	<0.001

	Asian
	294 (1.6)
	870 (2.2)
	0.044
	291 (1.7)
	304 (1.7)
	0.006

	Unknown Race
	2113 (11.8)
	4814 (12.4)
	0.020
	2056 (11.8)
	2060 (11.8)
	0.001

	Other Race
	543 (3)
	1048 (2.7)
	0.019
	527 (3)
	525 (3)
	0.001

	Socioeconomic, n (%)
	
	
	
	
	
	

	Persons with potential health hazards related to socioeconomic and psychosocial circumstances
	1059 (5.9)
	2247 (5.8)
	0.004
	1029 (5.9)
	1027 (5.9)
	<0.001

	Problems related to housing and economic circumstances
	531 (3)
	1088 (2.8)
	0.009
	515 (2.9)
	500 (2.9)
	0.005

	Problems related to employment and unemployment
	104 (0.6)
	205 (0.5)
	0.007
	100 (0.6)
	91 (0.5)
	0.007

	Lifestyle, n (%)
	
	
	
	
	
	

	Nicotine dependence
	6566 (36.6)
	14284 (36.9)
	0.007
	6384 (36.5)
	6386 (36.6)
	<0.001

	Tobacco use
	2867 (16)
	6013 (15.5)
	0.012
	2786 (16)
	2800 (16)
	0.002

	Alcohol related disorders
	792 (4.4)
	2432 (6.3)
	0.083
	789 (4.5)
	787 (4.5)
	0.001

	Comorbidity, n (%)
	
	
	
	
	
	

	Hypertensive diseases
	16411 (91.5)
	35192 (91)
	0.018
	15962 (91.4)
	15958 (91.4)
	0.001

	Dyslipidemia
	15518 (86.5)
	32139 (83.1)
	0.096
	15086 (86.4)
	15070 (86.3)
	0.003

	Ischemic heart diseases
	9531 (53.1)
	22961 (59.3)
	0.126
	9380 (53.7)
	9417 (53.9)
	0.004

	Cardiomyopathy
	2453 (13.7)
	7514 (19.4)
	0.155
	2439 (14)
	2371 (13.6)
	0.011

	Heart failure
	7780 (43.4)
	20389 (52.7)
	0.188
	7699 (44.1)
	7622 (43.6)
	0.009

	Atrial fibrillation and flutter
	3971 (22.1)
	11261 (29.1)
	0.160
	3939 (22.6)
	3918 (22.4)
	0.003

	Chronic rheumatic heart diseases
	1469 (8.2)
	4800 (12.4)
	0.139
	1460 (8.4)
	1433 (8.2)
	0.006

	Cerebrovascular diseases
	3145 (17.5)
	7632 (19.7)
	0.056
	3097 (17.7)
	3009 (17.2)
	0.013

	Depressive episode
	5983 (33.3)
	10910 (28.2)
	0.112
	5768 (33)
	5716 (32.7)
	0.006

	Chronic kidney disease
	5899 (32.9)
	13362 (34.5)
	0.035
	5762 (33)
	5853 (33.5)
	0.011

	Obstructive sleep apnea
	8180 (45.6)
	14118 (36.5)
	0.186
	7844 (44.9)
	7757 (44.4)
	0.010

	Disorders of thyroid gland
	4751 (26.5)
	9434 (24.4)
	0.048
	4580 (26.2)
	4623 (26.5)
	0.006

	Fatty liver
	2244 (12.5)
	3448 (8.9)
	0.116
	2093 (12)
	2061 (11.8)
	0.006

	Disorders of biliary tract
	1716 (9.6)
	4052 (10.5)
	0.030
	1689 (9.7)
	1742 (10)
	0.010

	Osteoporosis 
	1102 (6.1)
	2405 (6.2)
	0.003
	1080 (6.2)
	1077 (6.2)
	0.001

	Liver cirrhosis
	827 (4.6)
	1659 (4.3)
	0.016
	799 (4.6)
	792 (4.5)
	0.002

	Hepatic failure
	157 (0.9)
	442 (1.1)
	0.027
	153 (0.9)
	156 (0.9)
	0.002

	Medication, n (%)
	
	
	
	
	
	

	Insulin
	12755 (71.1)
	23873 (61.7)
	0.200
	12304 (70.4)
	12285 (70.3)
	0.002

	Biguanides
	11091 (61.8)
	20038 (51.8)
	0.204
	10718 (61.4)
	10829 (62)
	0.013

	Sulfonylureas
	5088 (28.4)
	9119 (23.6)
	0.109
	4939 (28.3)
	5018 (28.7)
	0.010

	Thiazolidinediones
	1098 (6.1)
	1534 (4)
	0.099
	1047 (6)
	1026 (5.9)
	0.005

	Statin
	14944 (83.3)
	31135 (80.5)
	0.073
	14532 (83.2)
	14483 (82.9)
	0.007

	Fibrates
	1524 (8.5)
	2454 (6.3)
	0.082
	1443 (8.3)
	1411 (8.1)
	0.007

	Renin-angiotensin system blockade
	13178 (73.5)
	27819 (71.9)
	0.035
	12810 (73.3)
	12741 (72.9)
	0.009

	Beta-blocker
	11539 (64.3)
	26603 (68.8)
	0.094
	11307 (64.7)
	11285 (64.6)
	0.003

	Calcium channel blockers
	7545 (42.1)
	16579 (42.8)
	0.016
	7378 (42.2)
	7399 (42.4)
	0.002

	Diuretics
	11906 (66.4)
	26851 (69.4)
	0.065
	11623 (66.5)
	11515 (65.9)
	0.013

	Sympathomimetic, inhalation
	14324 (79.8)
	30488 (78.8)
	0.026
	13949 (79.9)
	13870 (79.4)
	0.011

	Sympathomimetic, oral
	13470 (75.1)
	28760 (74.3)
	0.017
	13115 (75.1)
	13044 (74.7)
	0.009

	Anti-inflammatories, inhalation
	10668 (59.5)
	21239 (54.9)
	0.092
	10325 (59.1)
	10222 (58.5)
	0.012

	Anticholinergic, bronchodilators
	9561 (53.3)
	21356 (55.2)
	0.038
	9351 (53.5)
	9308 (53.3)
	0.005

	Antithrombotic agents
	12629 (70.4)
	29352 (75.9)
	0.124
	12383 (70.9)
	12389 (70.9)
	0.001

	Xanthine
	621 (3.5)
	1216 (3.1)
	0.018
	602 (3.4)
	613 (3.5)
	0.003

	Laboratory, mean ± SD
	
	
	
	
	
	

	eGFR (mL/min/1.73m2)
	68.6 ± 26.4
	67.3 ± 26.3
	0.051
	68.4 ± 26.4
	68.6 ± 26.4
	0.009

	Sodium（mmol/L）
	138.2 ± 3.2
	138.2 ± 3.4
	0.007
	138.2 ± 3.2
	138.2 ± 3.3
	0.005

	Calcium (mg/dL)
	9.3 ± 0.6
	9.2 ± 0.6
	0.162
	9.3 ± 0.6
	9.3 ± 0.6
	0.073

	Alanine aminotransferase (U/L)
	26.3 ± 25.5
	26.9 ± 48.4
	0.017
	26.2 ± 25.7
	26.6 ± 37.1
	0.013

	Hemoglobin (g/dL)
	13.2 ± 2.2
	12.8 ± 2.3
	0.181
	13.2 ± 2.2
	13 ± 2.2
	0.092

	Aspartate aminotransferase (U/L)
	24.8 ± 22
	26.8 ± 56.1
	0.047
	24.8 ± 22.2
	25.8 ± 44
	0.030

	Albumin (g/dL)
	3.9 ± 0.5
	3.8 ± 0.6
	0.172
	3.9 ± 0.5
	3.9 ± 0.5
	0.058

	Hemoglobin A1c (%)
	8.4 ± 1.9
	7.8 ± 1.9
	0.290
	8.4 ± 1.9
	8.2 ± 1.9
	0.070

	Triglyceride (mg/dL)
	193.4 ± 152.4
	171 ± 139.6
	0.153
	192.3 ± 152.4
	188.8 ± 157.2
	0.022

	HDL (mg/dL)
	41.2 ± 13.8
	42.2 ± 14.8
	0.067
	41.3 ± 13.8
	41.6 ± 14
	0.016

	LDL (mg/dL)
	79.1 ± 37.2
	79.1 ± 36.4
	0.002
	79 ± 37.3
	80.2 ± 36.8
	0.032

	UPCR (mg/g)
	563.4 ± 1507.3
	578.6 ± 1536.4
	0.010
	561 ± 1498.7
	608.1 ± 1592.1
	0.031

	# An SMD below 0.1 indicates well-balanced cohorts.
Abbreviation:  GLP1-RA, glucagon-like peptide-1 receptor agonists; SGLT2i, sodium-glucose co-transporter 2 Inhibitors; SMD, standardized mean difference; SD, standard deviation; BMI, body mass index; BP, blood pressure; eGFR, estimated glomerular filtration rate ; HDL, high density lipoprotein; LDL, low density lipoprotein; UPCR, urine protein/creatinine ratio



	Table 2. Clinical outcomes between GLP-1RA+SGLT2i versus SGLT2i

	Clinical Outcomes
	After propensity score matching within 4-year follow-up

	
	GLP-1RA and SGLT2i combination therapy
(n = 17467)
	SGLT2i monotherapy 
(n = 17467)
	GLP-1RA and SGLT2i vs SGLT2i  

	
	Events (n)
	Cumulative risk (%)
	Events (n)
	Cumulative risk (%)
	HR (95%CI)
	P value
	FDR-adjusted 
p value
	E-value (CI closest to null)

	Primary outcomes
	
	
	
	
	
	
	
	

	Mortality
	1440
	14.9
	1786
	17
	0.86 (0.81–0.93)
	<0.001
	0.007
	1.59 (1.36)

	Secondary outcomes
	
	
	
	
	
	
	
	

	COPD exacerbation
	3704
	32.2
	4093
	33.8
	0.93 (0.89–0.97)
	0.002
	0.007
	1.36 (1.21)

	Pneumonia
	3012
	28.1
	3375
	29.8
	0.93 (0.89–0.98)
	0.006
	0.014
	1.36 (1.17)

	Entering dialysis
	294
	3.2
	316
	3.2
	1.00 (0.85–1.17)
	0.970
	0.970
	1.00 (1)

	MACE#
	1761
	24.7
	2008
	25.6
	0.95 (0.89–1.01)
	0.103
	0.180
	1.28 (1)

	ED visiting 
	8009
	63.6
	8282
	63.6
	1.00 (0.97–1.03)
	0.845
	0.970
	1.00 (1)

	Hospitalization
	7559
	60.5
	7914
	60.7
	0.99 (0.96–1.03)
	0.725
	0.970
	1.11 (1)

	#MACE included myocardial infarction, stroke, and death.
Abbreviation: COPD, chronic obstructive pulmonary disease; GLP-1 RA, glucagon-like peptide-1 receptor agonists; SGLT2i, sodium-glucose co-transporter 2 inhibitors; HR, hazard ratio; CI, confidence interval; MACE, major adverse cardiovascular events; ED, emergency department; FDR, false discovery rate; The parenthetical E-value corresponds to the confidence-limit estimate closest to the null.



	Table 3. Annual absolute risk metrics and clinical impact measures

	Outcome / Metric
	GLP-1RA plus SGLT2i versus SGLT2i 

	
	Year 1
	Year 2
	Year 3
	Year 4

	All-cause mortality
	
	
	
	

	aARR, % (95% CI),
	0.62 (0.23–1.02)
	1.18 (0.56–1.79)
	1.64 (0.79–2.50)
	2.27 (1.11–3.43)

	bNNT (95% CI)
	160.1 (98–434)
	85.0 (56–178)
	60.9 (40–127)
	44.0 (29–90)

	cRMSTD, days (95% CI)c
	1.04 (0.40–1.68)
	4.49 (2.27–6.71)
	9.70 (5.29–14.10)
	16.72 (9.45–23.99)

	COPD exacerbation 
	
	
	
	

	ARR, % (95% CI)a
	1.49 (0.72–2.26)
	2.06 (1.07–3.05)
	1.62 (0.41–2.83)
	2.07 (0.56–3.57)

	NNT (95% CI)b
	66.9 (44–138)
	48.5 (33–94)
	61.7 (35–245)
	48.4 (28–179)

	RMSTD, days (95% CI)
	3.07 (1.65–4.48)
	9.24 (5.00–13.47)
	15.43 (7.84–23.01)
	21.72 (10.23–33.20)

	Pneumonia
	
	
	
	

	ARR, % (95% CI),
	0.94 (0.34–1.54)
	1.51 (0.68–2.35)
	1.38 (0.30–2.47)
	1.59 (0.19–2.99)

	NNT (95% CI)
	106.2 (65–291)
	66.0 (43–147)
	72.2 (40–334)
	62.8 (33–526)

	RMSTD, days (95% CI)
	1.63 (0.57–2.69)
	5.64 (2.31–8.97)
	10.60 (4.38–16.81)
	15.50 (5.72–25.28)

	aARR: absolute risk reduction; a positive value indicates reduced risk with combination therapy.  
bNNT: number needed to treat, calculated as 1/ARR.  
cRMSTD: restricted mean survival time difference, representing the average delay in outcome onset.
Abbreviation: COPD, chronic obstructive pulmonary disease; GLP-1 RA, glucagon-like peptide-1 receptor agonists; SGLT2i, sodium-glucose co-transporter 2 inhibitors; CI, confidence interval.



	Table 4. Clinical outcomes between GLP-1RA + SGLT2i versus GLP-1RA

	Clinical Outcomes
	After propensity score matching within 4-year follow-up

	
	GLP-1RA plus SGLT2i combination therapy
(n = 16222)
	GLP-1RA monotherapy
(n = 16222)
	GLP-1RA plus SGLT2i vs GLP-1RA

	
	Events (n)
	Cumulative risk (%)
	Events (n)
	Cumulative risk (%)
	HR (95%CI)
	P
	FDR-adjusted
P value
	E-value (CI closest to null)

	Primary outcomes
	
	
	
	
	
	
	
	

	Mortality
	1293
	13.9
	1749
	16.6
	0.86 (0.80–0.92)
	<0.001*
	0.002
	1.59 (1.34)

	Secondary outcomes
	
	
	
	
	
	
	
	

	COPD exacerbation
	4125
	37.8
	4707
	39.1
	0.94 (0.91–0.99)
	0.007
	0.009
	1.36 (1.11)

	Pneumonia
	2569
	25.6
	3064
	27.3
	0.93 (0.88–0.98)
	0.005
	0.008
	1.36 (1.17)

	Entering dialysis
	317
	3.1
	508
	4.3
	0.72 (0.62–0.84)
	<0.001
	0.002
	2.12 (1.67)

	MACE#
	3562
	23.4
	4222
	26.1
	0.89 (0.84–0.95)
	0.001
	0.002
	1.50 (1.31)

	ED visiting
	7356
	61.7
	8030
	62.6
	0.97 (0.94–1.00)
	0.055
	0.064
	1.24 (1)

	Hospitalization
	7178
	60.1
	7777
	60.9
	0.98 (0.95–1.02)
	0.340
	0.340
	1.17 (1)


*The proportional hazard assumption is violated.
#MACE included myocardial infarction, stroke, and death.
Abbreviation:  GLP-1 RA, glucagon-like peptide-1 receptor agonists; SGLT2i, sodium-glucose co-transporter 2 Inhibitors; HR, hazard ratio; CI, confidence interval; COPD, chronic obstructive pulmonary disease; MACE, major adverse cardiovascular events; ED, emergency department; FDR, false discovery rate; The parenthetical E-value corresponds to the confidence-limit estimate closest to the null.

