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Table S1.  Baseline patient characteristics grouped by outcomes (CHF patients: n=1331)
	Variables
	Total(n=1331)
	1(n=629)
	2(n=258)
	3(n=257)
	4(n=187)
	SMD
	P

	Male, n(%)
	911 (68.44)
	377 (59.94)
	203 (78.68)
	184 (71.60)
	147 (78.61)
	0.234
	<.001

	Age, year
	67.00 (57.00, 72.00)
	67.00 (58.00,72.00)
	61.50 (49.00,70.00)
	70.00 (61.00,75.00)
	64.00 (52.00,71.00)
	0.354
	<.001

	BMI, kg/m2
	24.65 (22.36, 27.66)
	24.78 (22.43,27.68)
	25.52 (23.12,28.54)
	23.90 (21.67,26.42)
	24.51 (22.09,27.48)
	0.212
	<.001

	BNP
	362(151,799)
	237 (109-555)
	377 (170-755)
	464 (190-958)
	853(402-1820)​
	0.538
	<.001

	ALT,U/L
	20.60 (13.90, 31.45)
	20.00 (14.00,29.20)
	23.30 (14.83,37.12)
	19.00 (13.00,29.40)
	22.50 (13.35,41.90)
	0.182
	0.005

	LVEF,%
	40.00 (31.33, 50.0)
	42.90 (33.00, 53.00)
	35.65 (29.00, 47.15)
	42.00 (34.00, 51.00)
	35.00 (28.00, 45.00)
	0.259
	<0.001

	Albumin, g/L
	39.30 (37.10, 41.30)
	40.40 (38.80,42.00)
	40.00 (38.00,41.58)
	37.20 (35.00,39.00)
	36.50 (34.10,38.65)
	0.832
	<.001

	SCR, mmol/L
	76.00 (63.00, 95.00)
	68.00 (59.00,82.00)
	82.50 (71.00,97.75)
	76.00 (62.00,98.00)
	106.00 (84.00,142.50)
	0.361
	<.001

	TG, mmol/L
	1.13 (0.82, 1.65)
	1.15 (0.83,1.61)
	1.37 (0.94,2.23)
	1.01 (0.72,1.31)
	1.05 (0.79,1.54)
	0.168
	<.001

	UA, mmol/L
	7.01 (5.57, 8.76)
	6.02 (5.01,7.26)
	9.18 (7.82,10.55)
	6.27 (5.23,7.48)
	9.65 (8.10,11.21)
	1.171
	<.001

	LDL, mmol/L
	2.12 (1.61, 2.77)
	2.15 (1.67,2.79)
	2.21 (1.63,2.80)
	2.03 (1.54,2.61)
	2.08 (1.48,2.80)
	0.08
	0.089

	CRP, mmol/L
	3.80 (2.60, 6.80)
	3.30 (2.40,4.80)
	3.70 (2.60,6.05)
	5.00 (3.00,10.30)
	8.10 (4.05,18.00)
	0.433
	<.001

	Fibrinogen, g/L
	2.90 (2.50, 3.50)
	2.70 (2.40,3.20)
	2.80 (2.50,3.38)
	3.20 (2.60,3.90)
	3.30 (2.70,4.20)
	0.417
	<.001

	D-dimer
, mg/L
	0.41 (0.23, 0.91)
	0.30 (0.18,0.56)
	0.42 (0.21,0.85)
	0.56 (0.31,1.21)
	0.95 (0.41,1.85)
	0.311
	<.001

	UHR
	0.38 (0.27, 0.54)
	0.30 (0.24,0.38)
	0.61 (0.54,0.72)
	0.31 (0.25,0.38)
	0.68 (0.56,0.83)
	1.603
	<.001

	NPAR
	159.85 (142.84, 181.47)
	147.86 (134.16,159.11)
	154.52 (139.81,162.25)
	189.67 (178.71,205.21)
	194.87 (183.35,214.51)
	1.601
	<.001

	Hypertension, n(%)
	775 (58.23)
	348 (55.33)
	146 (56.59)
	158 (61.48)
	123 (65.78)
	0.124
	0.047

	Coronary heart disease, n(%)
	514 (38.62)
	244 (38.79)
	86 (33.33)
	115 (44.75)
	69 (36.90)
	0.124
	0.061

	Inflammatory diseases, n(%)
	397 (29.83)
	148 (23.53)
	85 (32.95)
	79 (30.74)
	85 (45.45)
	0.243
	<.001

	Kidney disease, n(%)
	254 (19.08)
	66 (10.49)
	56 (21.71)
	58 (22.57)
	74 (39.57)
	0.357
	<.001

	Cerebrovascular diseases, n(%)
	250 (18.78)
	122 (19.40)
	38 (14.73)
	57 (22.18)
	33 (17.65)
	0.104
	0.169

	Smoking , n(%)
	395 (29.68)
	169 (26.87)
	88 (34.11)
	68 (26.46)
	70 (37.43)
	0.145
	0.009

	Alcohol, n(%)
	237 (17.81)
	94 (14.94)
	64 (24.81)
	42 (16.34)
	37 (19.79)
	0.139
	0.005

	Diabetes, n(%)
	430 (32.31)
	170 (27.03)
	74 (28.68)
	99 (38.52)
	87 (46.52)
	0.241
	<.001

	Lung diseases, n(%)
	511 (38.39)
	210 (33.39)
	94 (36.43)
	115 (44.75)
	92 (49.20)
	0.191
	<.001

	Atrial fibrillation, n(%)
	505 (37.94)
	232 (36.88)
	99 (38.37)
	97 (37.74)
	77 (41.18)
	0.046
	0.764

	ARNI, n(%)
	717 (53.87)
	362 (57.55)
	145 (56.20)
	120 (46.69)
	90 (48.13)
	0.136
	0.008

	Beta-blockers, n(%)
	1039 (78.06)
	488 (77.58)
	216 (83.72)
	180 (70.04)
	155 (82.89)
	0.187
	<.001

	SGLT2i, n(%)
	360 (27.05)
	177 (28.14)
	82 (31.78)
	61 (23.74)
	40 (21.39)
	0.135
	0.051

	Diuretic, n(%)
	885 (66.49)
	360 (57.23)
	195 (75.58)
	166 (64.59)
	164 (87.70)
	0.399
	<.001

	Anticoagulants, n(%)
	515 (38.69)
	234 (37.20)
	107 (41.47)
	100 (38.91)
	74 (39.57)
	0.046
	0.683

	Antiplatelet agents, n(%)
	546 (41.02)

	269 (42.77)
	91 (35.27)
	112 (43.58)
	74 (39.57)
	0.096
	0.159

	ACEI, (%)
	166 (12.47)
	83 (13.20)
	38 (14.73)
	35 (13.62)
	10 (5.35)
	0.16
	0.015

	ARB, n(%)
	98 (7.36)
	56 (8.90)
	12 (4.65)
	14 (5.45)
	16 (8.56)
	0.105
	0.081

	MRA, n(%)
	904 (67.92)
	420 (66.77)
	204 (79.07)
	160 (62.26)
	120 (64.17)
	0.197
	<.001


Abbreviations: ALT, alanine aminotransferase; ARNI, angiotensin receptor neprilysin inhibitor; BMI, body mass index; CRP, C-reactive protein; HGB, hemoglobin; INR, international normalized ratio; LDL, low-density lipoprotein; NPAR, neutrophil percentage-to-albumin ratio; SCR, serum creatinine; SGLT2i, sodium-glucose cotransporter 2 inhibitor; TG, triglyceride; UHR, uric acid to high-density lipoprotein cholesterol ratio; ACEI, Angiotensin-Converting Enzyme Inhibitor; ARB,  Angiotensin II Receptor Blocker; MRA, Mineralocorticoid Receptor Antagonist; LVEF,  Left Ventricular Ejection Fraction; UA, Uric Acid.






Table S2A. Subgroup Analysis of NPAR for CV Events
	Analysis
	Subgroup
	Level
	HR (95% CI)
	P
	Interaction-P

	NPAR-CV
	Sex
	Male
	1.014 (1.010–1.018)
	<0.001
	0.208

	
	
	Female
	1.019 (1.013–1.024)
	<0.001
	

	
	Age-Group
	<65 years
	1.013 (1.008–1.018)
	<0.001
	0.437

	
	
	≥65 years
	1.020 (1.015–1.025)
	<0.001
	

	
	Smoking
	Yes
	1.008 (1.001–1.016)
	0.029
	0.003

	
	
	No
	1.021 (1.016–1.025)
	<0.001
	

	
	Alcohol
	Yes
	1.000 (0.987–1.012)
	0.962
	0.002

	
	
	No
	1.021 (1.017–1.025)
	<0.001
	

	
	Hypertension
	Yes
	1.016 (1.012–1.020)
	<0.001
	0.976

	
	
	No
	1.016 (1.010–1.021)
	<0.001
	

	
	Diabetes
	No
	1.017 (1.012–1.022)
	<0.001
	0.330

	
	
	Yes
	1.013 (1.009–1.018)
	<0.001
	

	
	LVEF
	Reduced (<40%)
	1.014 (1.010–1.018)
	<0.001
	0.025

	
	
	Mid-range (40-49%)
	1.016 (1.007–1.025)
	0.001
	

	
	
	Preserved (≥50%)
	1.024 (1.016–1.032)
	<0.001
	


Table S2B. Subgroup Analysis of NPAR for MACCEs Events
	Analysis
	Subgroup
	Level
	HR (95% CI)
	P
	Interaction-P

	NPAR-MACCEs
	Sex
	Male
	1.009 (1.006–1.012)
	<0.001
	0.947

	
	
	Female
	1.009 (1.005–1.013)
	<0.001
	

	
	Age-Group
	<65 years
	1.007 (1.003–1.011)
	0.001
	0.717

	
	
	≥65 years
	1.011 (1.007–1.015)
	<0.001
	

	
	Smoking
	Yes
	1.006 (1.002–1.011)
	0.010
	0.169

	
	
	No
	1.010 (1.007–1.014)
	<0.001
	

	
	Alcohol
	Yes
	1.004 (0.999–1.010)
	0.131
	0.049

	
	
	No
	1.011 (1.008–1.014)
	<0.001
	

	
	Hypertension
	Yes
	1.008 (1.005–1.011)
	<0.001
	0.426

	
	
	No
	1.010 (1.006–1.014)
	<0.001
	

	
	Diabetes
	No
	1.008 (1.004–1.012)
	<0.001
	0.816

	
	
	Yes
	1.009 (1.005–1.012)
	<0.001
	

	
	LVEF
	Reduced (<40%)
	1.008 (1.005–1.012)
	<0.001
	0.810

	
	
	Mid-range (40-49%)
	1.010 (1.005–1.016)
	<0.001
	

	
	
	Preserved (≥50%)
	1.009 (1.004–1.015)
	0.001
	


Table S2C. Subgroup Analysis of UHR for CV Events
	Analysis
	Subgroup
	Level
	HR (95% CI)
	P
	Interaction-P

	UHR-CV
	Sex
	Male
	4.182 (2.268–7.711)
	<0.001
	0.502

	
	
	Female
	6.091 (2.507–14.796)
	<0.001
	

	
	Age-Group
	<65 years
	4.359 (2.105–9.027)
	<0.001
	0.536

	
	
	≥65 years
	6.295 (2.984–13.277)
	<0.001
	

	
	Smoking
	Yes
	3.322 (1.100–10.037)
	0.033
	0.638

	
	
	No
	4.564 (2.625–7.936)
	<0.001
	

	
	Alcohol
	Yes
	1.846 (0.350–9.742)
	0.470
	0.363

	
	
	No
	4.769 (2.849–7.983)
	<0.001
	

	
	Hypertension
	Yes
	2.979 (1.455–6.096)
	0.003
	0.148

	
	
	No
	6.231 (3.058–12.697)
	<0.001
	

	
	Diabetes
	No
	5.660 (2.868–11.169)
	<0.001
	0.100

	
	
	Yes
	2.520 (1.174–5.406)
	0.018
	

	
	LVEF
	Reduced (<40%)
	3.139 (1.584–6.224)
	0.001
	0.153

	
	
	Mid-range (40-49%)
	5.168 (1.530–17.453)
	0.008
	

	
	
	Preserved (≥50%)
	9.002 (2.600–31.171)
	0.001
	


[bookmark: _GoBack]Table S2D. Subgroup Analysis of UHR for MACCEs Events
	Analysis
	Subgroup
	Level
	HR (95% CI)
	P
	Interaction-P

	UHR-MACCEs
	Sex
	Male
	1.925 (1.214–3.055)
	0.005
	0.652

	
	
	Female
	2.330 (1.130–4.803)
	0.022
	

	
	Age-Group
	<65 years
	2.555 (1.469–4.444)
	0.001
	0.798

	
	
	≥65 years
	2.176 (1.238–3.827)
	0.007
	

	
	Smoking
	Yes
	1.784 (0.833–3.818)
	0.136
	0.733

	
	
	No
	1.989 (1.273–3.108)
	0.003
	

	
	Alcohol
	Yes
	1.008 (0.386–2.634)
	0.987
	0.140

	
	
	No
	2.162 (1.421–3.289)
	<0.001
	

	
	Hypertension
	Yes
	1.532 (0.911–2.575)
	0.108
	0.170

	
	
	No
	2.535 (1.422–4.520)
	0.002
	

	
	Diabetes
	No
	2.380 (1.447–3.914)
	0.001
	0.092

	
	
	Yes
	1.189 (0.637–2.218)
	0.587
	

	
	LVEF
	Reduced (<40%)
	2.150 (1.305–3.540)
	0.003
	0.974

	
	
	Mid-range (40-49%)
	0.986 (0.355–2.740)
	0.979
	

	
	
	Preserved (≥50%)
	2.119 (0.791–5.679)
	0.135
	



