Supplementary Table S1. Differential analysis of clinical characteristics among CRS, HF, and control groups.
	
	Overall
(N=451)
	CRS group (N=155)
	CRS group (N=225)
	Control group
(N=71)
	P value

	Age, y
	68.0[59.0,75.0]
	74.0[60.0,81.0]
	66.0[57.0,72.0]
	66.0[60.0,72.0]
	<0.001*

	Male, n (%)
	255(56.5)
	97(62.6)
	120(53.3)
	38(53.5)
	0.173

	BMI, kg/m²
	24.8[22.3,27.5]
	25.2[23.0,27.8]
	24.9[22.1,27.6]
	24.0[22.0,26.2]
	0.041*

	NYHA Ⅲ-Ⅳ, n (%)
	220(53.9)
	104(74.8)
	116(58.6)
	0(0.0)
	<0.001*

	Smoking status
	  
	  
	  
	   
	0.949

	  Never 
	294 (65.2) 
	99 (63.9) 
	147 (65.3) 
	48 (67.6) 
	

	  Current
	98 (21.7) 
	35 (22.6) 
	50 (22.2) 
	13 (18.3) 
	

	  Former
	59 (13.1) 
	21 (13.5) 
	28 (12.4) 
	10 (14.1) 
	

	Alcohol drinking status  
	  
	  
	   
	0.132

	  Never 
	384 (85.1) 
	123 (79.4) 
	197 (87.6) 
	64 (90.1) 
	

	  Current
	52 (11.5) 
	26 (16.8) 
	21 ( 9.3) 
	5 ( 7.0) 
	

	  Former
	15 ( 3.3) 
	6 ( 3.9) 
	7 ( 3.1) 
	2 ( 2.8) 
	

	Hemoglobin, g/L
	130.0[116.0,144.0]
	123.0[104.5,139.5]
	132.0[120.0,146.0]
	130.0[123.0,141.0]
	<0.001

	WBC, 10^9/L
	6.24[5.06,7.76]
	6.65[5.19,8.38]
	6.55[5.23,7.87]
	5.51[4.52,6.27]
	<0.001

	ALT, U/L
	19.0[13.0,33.0]
	17.0[12.0,29.0]
	21[15.0,37.0]
	16.0[13.0,23.0]
	<0.001

	AST, U/L
	22.0[18.0,32.0]
	20.0[17.0,33.0]
	24.0[18.0,34.0]
	21.0[18.0,24.0]
	0.065

	Serum albumin, g/L
	39.1[36.4,42.0]
	37.3[34.6,40.1]
	39.6[36.7,42.4]
	41.1[38.4,43.2]
	<0.001

	TG, mmol/L
	3.49[2.92,4.27]
	3.48[2.84,4.30]
	3.39[2.88,4.05]
	3.96[3.27,4.69]
	0.001

	TC, mmol/L
	1.26[0.88,1.75]
	1.35[0.94,1.85]
	1.26[0.88,1.78]
	1.15[0.84,1.37]
	0.020

	HDL-C, mmol/L
	1.03[0.85,1.19]
	0.97[0.79,1.13]
	1.02[0.85,1.14]
	1.21[1.04,1.33]
	<0.001

	LDL-C, mmol/L
	1.97[1.54,2.53]
	1.96[1.52,2.52]
	1.88[1.49,2.39]
	2.38[1.90,3.10]
	<0.001

	SCr,μmol/L
	75.0[61.0,98.0]
	111.3[95.4,151.0]
	66.7[57.4,75.2]
	61.0[55.0,72.0]
	<0.001

	BUN, mmol/L
	6.30[4.90,8.60]
	9.70[7.22,14.43]
	5.70[4.60,7.13]
	4.70[3.90,5.60]
	<0.001

	UA,μmol/L
	372.0[279.0,478.0]
	499.0[416.5,596.6]
	333.0[264.0,436.0]
	274.0[220.0,329.0]
	<0.001

	Serum potassium, mmol/L
	3.98[3.68,4.28]
	4.14[3.86,4.67]
	3.91[3.65,4.19]
	3.89[3.66,4.14]
	<0.001

	Serum sodium, mmol/L
	141.0[139.0,143.0]
	140[137.9,142.0]
	141.0[139.0,142.0]
	143.0[142.0,144.0]
	<0.001

	†NT-proBNP, pg/mL
	1960[822,5621]
	2675[1091,6761]
	1818[733,4629]
	-
	0.010*

	†LAD, mm
	43.0[39.0,48.0]
	44.0[40.0,49.0]
	42.0[39.0,47.0]
	-
	0.097

	†LVEF, %
	48.0[38.0,59.0]
	48.0[40.0,59.0]
	49.0[37.0,59.0]
	-
	0.745

	CRS: Cardiorenal Syndrome; HF: Heart Failure; BMI: Body Mass Index; NYHA: New York Heart Association; WBC: White Blood Cell​count; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; TG: Triglycerides; TC, Total Cholesterol; HDLC, High-Density Lipoprotein Cholesterol; LDLC, Low-Density Lipoprotein Cholesterol; SCr: Serum Creatinine; BUN: Blood Urea Nitrogen; UA: Uric Acid; NT-proBNP: N-terminal pro-B-type Natriuretic Peptide; LAD: Left Atrial Diameter; LVEF: left ventricular ejection fraction;† indicates comparison between CRS and HF groups; * indicates P<0.05.






Supplementary Table S2 Correlations of key differential gut microbiota with metabolites in CRS compared to HF: q-values
	Metabolites
	s__Faecalibacterium_
prausnitzii(ASV_404)
	f__Lachnospiraceae
(ASV_551)
	g__Faecalibacterium
(ASV_177)

	3-Indolebutyric Acid
	0.047
	0.016
	0.071

	3-Methyloxindole
	0.021
	0.004
	<0.001

	Carnitine C5-OH
	0.056
	0.050
	0.114

	L-Homocitrulline
	0.054
	0.011
	<0.001



Supplementary Table S3 Correlations of key differential gut microbiota with metabolites in HF compared to controls: q-values
	Gut microbiota
	3-Hydroxybutanoic acid
	L-Homocitrulline

	f__Lachnospiraceae(ASV_565)
	0.062
	0.010

	f__Lachnospiraceae(ASV_276)
	0.461
	0.014

	g__Faecalibacterium(ASV_177)
	0.006
	<0.001

	f__Lachnospiraceae(ASV_460)
	0.073
	0.038



[bookmark: _GoBack]Supplementary Table S4 Significant metabolite-clinical parameter associations identified by LASSO regression analysis
	Metabolites
	Clinical parameters
	log2
(beta)
	log2
(low 95%CI)
	log2
(high 95%CI)

	Carnitine C5-OH
	NT-proBNP
	-9.86
	0
	-9.17

	Indole-3-butyric acid
	Serum creatinine
	-15.36
	0
	-14.89

	3-Methyloxindole
	Serum creatinine
	-14.11
	0
	-13.38

	p-Cresol
	Serum creatinine
	-14.01
	0
	-13.23



