Table S1 The C-index of different indicators for overall survival in hemodialysis patients
	C-index (95% CI)

	Indicators
	1-year
	3-year
	5-year
	7-year

	PNI
	[bookmark: _Hlk134650634]0.670 (0.627,0.712)
	[bookmark: _Hlk134650740]0.633 (0.612,0.653)
	[bookmark: _Hlk134650748]0.622 (0.606,0.638)
	[bookmark: _Hlk134650758]0.634 (0.620,0.647)

	LCR
	0.629 (0.588,0.669)
	0.607 (0.587,0.627)
	0.602 (0.586,0.617)
	0.608 (0.595,0.622)

	CAR
	0.650 (0.611,0.688)
	0.616 (0.597,0.636)
	0.611 (0.596,0.626)
	0.616 (0.603,0.630)

	SII
	0.527 (0.483,0.571)
	0.537 (0.516,0.557)
	0.526 (0.510,0.542)
	0.526 (0.512,0.541)

	PLR
	0.481 (0.437,0.525)
	0.535 (0.514,0.555)
	0.525 (0.509,0.541)
	0.526 (0.511,0.540)

	NLR
	0.452 (0.408,0.497)
	0.543 (0.523,0.564)
	0.532 (0.516,0.548)
	0.536 (0.522,0.551)









Table S2. Multivariate models for PNI and covariates
	
	
	Model A
	Model B

	Characteristic
	HR (95% CI)
	P value
	HR (95% CI)
	P value

	PNI
	Age
	
	
	
	

	Low
	≥65
	3.47(3.09,3.89)
	<0.001
	2.77(2.45,3.13)
	<0.001

	Low
	<65
	2.17(1.91,2.47)
	<0.001
	1.83(1.61,2.09)
	<0.001

	High  
	≥65
	2.11(1.88,2.37)
	<0.001
	1.88(1.66,2.11)
	<0.001

	High  
	<65
	Ref
	Ref
	Ref
	Ref

	PNI
	Sex
	
	
	
	

	Low
	Male
	1.86(1.65,2.10)
	<0.001
	1.60(1.41,1.81)
	<0.001

	Low
	Female
	1.87(1.66,2.11)
	<0.001
	1.68(1.49,1.90)
	<0.001

	High  
	Male
	1.12(1.00,1.26)
	0.048
	1.07(0.96,1.21)
	0.233

	High  
	Female
	Ref
	Ref
	Ref
	Ref

	PNI
	Diabetes
	
	
	
	

	Low
	Diabetes
	2.52(2.24,2.83)
	<0.001
	2.18(1.93,2.46)
	<0.001

	Low
	Non Diabetes
	1.75(1.55,1.97)
	<0.001
	1.57(1.39,1.77)
	<0.001

	High  
	Diabetes
	1.46(1.30,1.63)
	<0.001
	1.37(1.22,1.54)
	<0.001

	High  
	Non Diabetes
	Ref
	Ref
	Ref
	Ref

	PNI
	Hypertension
	
	
	
	

	Low
	Non Hypertension
	2.16(1.90,2.46)
	<0.001
	1.77(1.54,2.02)
	<0.001

	Low
	Hypertension
	1.91(1.64,2.22)
	<0.001
	1.67(1.44,1.95)
	<0.001

	High  
	Non Hypertension
	1.27(1.12,1.44)
	<0.001
	1.15(1.01,1.31)
	0.035

	High  
	Hypertension
	Ref
	Ref
	Ref
	Ref

	PNI
	Hemoglobin
	
	
	

	Low
	Abnormal
	1.87(1.66,2.10)
	<0.001
	1.73(1.54,1.95)
	<0.001

	Low
	Normal 
	1.70(1.46,1.97)
	<0.001
	1.54(1.32,1.79)
	<0.001

	High  
	Abnormal
	1.06(0.94,1.19)
	0.346
	1.06(0.94,1.19)
	0.358

	High  
	Normal 
	Ref
	Ref
	Ref
	Ref

	PNI
	Platelets
	
	
	
	

	Low
	Abnormal
	2.08(1.82,2.39)
	<0.001
	1.97(1.71,2.26)
	<0.001

	Low
	Normal 
	1.73(1.57,1.90)
	<0.001
	1.54(1.40,1.70)
	<0.001

	High  
	Abnormal
	1.15(0.99,1.33)
	0.068
	1.16(1.00,1.35)
	0.044

	High  
	Normal 
	Ref
	Ref
	Ref
	Ref

	PNI
	Neutrophils
	
	
	

	Low
	Abnormal
	2.07(1.77,2.43)
	<0.001
	1.83(1.56,2.15)
	<0.001

	Low
	Normal 
	1.76(1.61,1.94)
	<0.001
	1.58(1.44,1.74)
	<0.001

	High  
	Abnormal
	1.21(1.04,1.41)
	0.014
	1.18(1.01,1.38)
	0.037

	High  
	Normal 
	Ref
	Ref
	Ref
	Ref

	PNI
	CRP
	
	
	
	

	Low
	Abnormal
	2.79(2.47,3.16)
	<0.001
	2.44(2.15,2.77)
	<0.001

	Low
	Normal 
	1.94(1.74,2.15)
	<0.001
	1.76(1.58,1.96)
	<0.001

	High  
	Abnormal
	2.04(1.81,2.30)
	<0.001
	1.97(1.75,2.22)
	<0.001

	High  
	Normal 
	
	
	
	

	PNI
	Calcium
	
	
	
	

	Low
	Abnormal
	2.02(1.81,2.26)
	<0.001
	1.86(1.66,2.08)
	<0.001

	Low
	Normal 
	1.62(1.45,1.81)
	<0.001
	1.47(1.32,1.65)
	<0.001

	High  
	Abnormal
	1.07(0.95,1.21)
	0.27
	1.09(0.97,1.23)
	0.158

	High  
	Normal 
	Ref
	Ref
	Ref
	Ref

	PNI
	Phosphorus
	
	
	

	Low
	Abnormal
	1.63(1.45,1.84)
	<0.001
	1.56(1.38,1.76)
	<0.001

	Low
	Normal 
	1.81(1.61,2.04)
	<0.001
	1.66(1.47,1.87)
	<0.001

	High  
	Abnormal
	0.96(0.85,1.07)
	0.445
	1.04(0.92,1.17)
	0.52

	High  
	Normal 
	Ref
	Ref
	Ref
	Ref

	PNI
	Parathormone
	
	
	

	Low
	Abnormal
	1.78(1.56,2.02)
	<0.001
	1.57(1.37,1.79)
	<0.001

	Low
	Normal 
	1.82(1.56,2.13)
	<0.001
	1.64(1.40,1.92)
	<0.001

	High  
	Abnormal
	1.02(0.90,1.16)
	0.731
	1.01(0.89,1.14)
	0.912

	High  
	Normal 
	Ref
	Ref
	Ref
	Ref

	PNI
	Ferritin
	
	
	
	

	Low
	Abnormal
	1.86(1.64,2.10)
	<0.001
	1.66(1.46,1.88)
	<0.001

	Low
	Normal 
	1.69(1.46,1.95)
	<0.001
	1.48(1.28,1.72)
	<0.001

	High  
	Abnormal
	1.03(0.91,1.17)
	0.602
	1.02(0.90,1.15)
	0.793

	High  
	Normal 
	Ref
	Ref
	Ref
	Ref


Model A: adjusted by sex and age. 
[bookmark: OLE_LINK5]Model B: adjusted for sex, age, diabetes, hypertension, hemoglobin level, platelet count, neutrophil count, creatinine, urea, calcium, phosphorus, parathormone, Fe, ferritin, TIBC and CRP.
The reference ranges for each parameter were as follows: hemoglobin 100-130 g/L, platelet count 125-350×109/L, neutrophil count 1.8-6.3×109/L, CRP <10 mg/L, calcium 2.1-2.52 mmol/L, parathormone 150-300 pg/μl, phosphorus 1.13-1.78 mmol/L, ferritin 200-500 ng/ml and TIBC 50-77 umol/L (on the basis of the laboratory reference ranges and the Kidney Disease Outcome Quality Initiative (KDOQI) guidelines).


Table S3. Table 3. Relationships between PNI and overall survival of sensitivity analysis and internal validation
	PNI
	Crude model
	Model A
	Model B

	
	HR (95% CI)
	P value
	HR (95% CI)
	P value
	HR (95% CI)
	P value

	Excluding patients dying within 6 months
	
	
	
	
	

	As continuous (per SD)
	0.69 (0.67-0.72) 
	<0.001
	0.74 (0.71-0.78) 
	<0.001
	0.79 (0.76-0.83) 
	<0.001

	By PNI cut-off
	
	
	
	
	
	

	Low (<42.3)
	Ref
	
	Ref
	
	Ref
	

	High (≥42.3)
	0.50 (0.46-0.55) 
	<0.001
	0.58 (0.53-0.63) 
	<0.001
	0.65 (0.59-0.71) 
	<0.001

	Interquartile
	
	
	
	
	
	

	Q1 (<39.9)
	Ref
	
	Ref
	
	Ref
	

	Q2 (39.9-43.95)
	0.66 (0.59-0.73) 
	<0.001
	0.68 (0.61-0.76) 
	<0.001
	0.74 (0.66-0.83) 
	<0.001

	Q3 (43.95-47.95)
	0.51 (0.46-0.57) 
	<0.001
	0.57 (0.50-0.63) 
	<0.001
	0.64 (0.56-0.72) 
	<0.001

	Q4 (≥47.95)
	0.36 (0.32-0.41) 
	<0.001
	0.45 (0.40-0.52) 
	<0.001
	0.53 (0.47-0.61) 
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001

	Validation Cohort A
	
	
	
	
	
	

	As continuous (per SD)
	0.68 (0.64-0.71) 
	<0.001
	0.73 (0.69-0.77) 
	<0.001
	0.78 (0.74-0.82) 
	<0.001

	By PNI cut-off
	
	
	
	
	
	

	Low (<42.3)
	Ref
	
	Ref
	
	Ref
	

	High (≥42.3)
	0.47 (0.43-0.52) 
	<0.001
	0.55 (0.50-0.61) 
	<0.001
	0.62 (0.55-0.68) 
	<0.001

	Interquartile
	
	
	
	
	
	

	Q1 (<39.9)
	Ref
	
	Ref
	
	Ref
	

	Q2 (39.9-43.95)
	0.61 (0.53-0.69) 
	<0.001
	0.63 (0.56-0.72) 
	<0.001
	0.70 (0.61-0.80) 
	<0.001

	Q3 (43.95-47.95)
	0.47 (0.41-0.53) 
	<0.001
	0.52 (0.46-0.60) 
	<0.001
	0.59 (0.51-0.68) 
	<0.001

	Q4 (≥47.95)
	0.35 (0.30-0.40) 
	<0.001
	0.44 (0.38-0.51) 
	<0.001
	0.52 (0.45-0.61) 
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001

	Validation Cohort B
	
	
	
	
	
	

	As continuous (per SD)
	0.70 (0.65-0.75) 
	<0.001
	0.74 (0.68-0.79) 
	<0.001
	0.79 (0.73-0.86) 
	<0.001

	By PNI cut-off
	
	
	
	
	
	

	Low (<42.3)
	Ref
	
	Ref
	
	Ref
	

	High (≥42.3)
	0.54 (0.46-0.63) 
	<0.001
	0.60 (0.52-0.70) 
	<0.001
	0.69 (0.59-0.82) 
	<0.001

	Interquartile
	
	
	
	
	
	

	Q1 (<39.9)
	Ref
	
	Ref
	
	Ref
	

	Q2 (39.9-43.95)
	0.71 (0.58-0.87) 
	0.001
	0.73 (0.59-0.89) 
	0.002
	0.77 (0.63-0.95) 
	0.014

	Q3 (43.95-47.95)
	0.56 (0.45-0.68) 
	<0.001
	0.59 (0.48-0.72) 
	<0.001
	0.68 (0.55-0.84) 
	<0.001

	Q4 (≥47.95)
	0.36 (0.29-0.45) 
	<0.001
	0.44 (0.35-0.56) 
	<0.001
	0.53 (0.41-0.68) 
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001


Crude model: unadjusted.
Model A: adjusted by sex and age. 
Model B: adjusted for sex, age, diabetes, hypertension, hemoglobin level, platelet count, neutrophil count, creatinine, urea, calcium, phosphorus, parathormone, Fe, ferritin, TIBC and CRP.




Table S4. Demographic and clinical characteristics of the sensitivity analysis and internal validation cohort 
	Characteristic- n (%) or median (IQR)
	Excluding patients dying within 6 months n=6243
	Validation cohort A
n=4369
	Validation cohort B
n=2040
	P value

	Population characteristic
	
	
	
	

	Sex
	
	
	
	

	Female
	3571 (57.2)
	2673 (57.6)
	1167 (57.2)
	0.773

	  Male
	2672 (42.8)
	1966 (42.4)
	873 (42.8)
	

	Age
	62.34 (51.45, 72.87)
	62.23 (51.36, 72.90)
	62.14 (51.10, 72.86)
	0.749

	Diabetes
	2518 (40.3)
	1854 (40.0)
	823 (40.3)
	0.793

	Hypertension
	4002 (64.1)
	2947 (63.5)
	1305 (64.0)
	0.749

	Clinical characteristic- median (IQR)
	
	
	
	

	Hemoglobin (g/L)
	97.00 (83.00, 112.00)
	97.00 (83.00, 111.00)
	97.00 (84.00, 111.00)
	0.297

	Platelets(109/L)
	174.00 (137.00, 221.00)
	175.00 (138.00, 221.00)
	174.00 (138.00, 219.25)
	0.602

	Neutrophils (109/L)
	4.23 (3.30, 5.39)
	4.23 (3.29, 5.40)
	4.24 (3.33, 5.45)
	0.321

	Lymphocytes (109/L)
	1.19 (0.86, 1.57)
	1.18 (0.86, 1.55)
	1.19 (0.85, 1.59)
	0.753

	CRP (mg/L)
	3.13 (1.00, 9.60)
	3.12 (1.00, 9.81)
	3.20 (1.13, 9.25)
	0.98

	Creatinine (umol/L)
	786.76 (596.10, 970.00)
	786.76 (593.35, 971.00)
	781.00 (588.75, 969.02)
	0.51

	Urea (mmol/L)
	22.99 (17.51, 27.30)
	22.97 (17.50, 27.23)
	22.80 (17.31, 27.40)
	0.832

	Albumin (g/L)
	38.00 (34.80, 41.40)
	37.80 (34.50, 41.30)
	37.90 (34.70, 41.60)
	0.198

	Calcium (mmol/L)
	2.21 (2.10, 2.37)
	2.20 (2.10, 2.36)
	2.21 (2.10, 2.37)
	0.258

	Phosphorus (mmol/L)
	1.67 (1.36, 2.15)
	1.69 (1.37, 2.17)
	1.67 (1.35, 2.13)
	0.242

	Parathormone (pg/ml)
	183.60 (88.30, 329.00)
	181.60 (89.35, 326.58)
	188.30 (87.21, 329.90)
	0.866

	Fe (mmol/L)
	10.14 (7.50, 14.00)
	10.10 (7.40, 13.80)
	10.10 (7.60, 13.97)
	0.49

	Ferritin (ng/ml)
	231.10 (105.25, 452.24)
	230.00 (104.00, 450.95)
	227.00 (104.90, 449.02)
	0.99

	TIBC (umol/L)
	41.30 (35.14, 49.20)
	41.30 (35.00, 49.20)
	41.15 (35.00, 49.00)
	0.791

	SII
	615.84 (403.86, 1019.90)
	617.39 (406.61, 1030.55)
	619.72 (407.42, 1021.60)
	0.719

	NLR
	3.52 (2.56, 5.19)
	3.52 (2.57, 5.24)
	3.57 (2.56, 5.28)
	0.6

	PLR 
	147.29 (106.75, 208.88)
	147.73 (107.34, 209.51)
	147.93 (107.02, 209.47)
	0.97

	LCR 
	3372.48 (1081.29, 10363.64)
	3320.05 (1056.40, 10442.39)
	3413.38 (1077.96, 10096.43)
	0.987

	PNI 
	44.05 (40.05, 48.00)
	43.85 (39.80, 47.90)
	44.10 (39.99, 48.05)
	0.233

	CAR 
	0.08 (0.03, 0.27)
	0.08 (0.03, 0.28)
	0.08 (0.03, 0.26)
	0.907


Data are shown as median (interquartile range) or number (%); IQR- interquartile range;












Table S5. Results of the univariate and multivariate Cox regression analyses to identify factors associated with overall survival
	Characteristic
	No. of Event/Median (IQR)
	Univariate analysis
	Multivariate analysis

	
	
	HR (95%CI)
	P-value
	HR (95%CI)
	P value

	Sex 
	            
	                
	       
	
	

	Female
	3840 (57.5)
	Ref     
	 
	Ref
	

	Male
	2839 (42.5)
	1.203 (1.108-1.307)
	<0.001
	0.994 (0.912-1.083)
	0.892

	Age
	62.18 (51.28, 72.88)
	1.034 (1.030-1.037)
	<0.001 
	1.026 (1.023-1.030)
	<0.001

	Diabetes
	2677 (40.1)
	1.542 (1.420-1.675)
	<0.001
	1.346 (1.234-1.468)
	
	<0.001

	Hypertension
	4252 (63.7)
	1.187 (1.085-1.298)
	<0.001
	1.130 (1.031-1.240)
	
	0.009

	Hemoglobin (g/L)
	97.00 (83.00, 111.00)
	0.994 (0.992-0.996)
	<0.001
	0.996 (0.994-0.999)
	
	<0.001

	Platelets(109/L)
	174.00 (138.00, 221.00)
	0.999 (0.999-1.00)
	0.449
	
	

	Neutrophils (109/L)
	4.24 (3.30, 5.41)
	1.025 (1.004-1.046)
	0.020
	1.037 (1.016-1.058)
	<0.001

	Lymphocytes (109/L)
	1.18 (0.86, 1.57)
	0.895 (0.834-0.959)
	0.002
	0.891 (0.829-0.957)
	
	0.002

	CRP (mg/L)
	3.16 (1.00, 9.68)
	1.005 (1.004-1.006)
	<0.001
	1.004 (1.003-1.005)
	<0.001

	Creatinine (umol/L)
	784.30 (592.10, 970.00)
	0.998 (0.998-0.999)
	<0.001
	0.999 (0.999-0.999)
	<0.001

	Urea (mmol/L)
	22.90 (17.42, 27.30)
	0.985 (0.980-0.999)
	<0.001
	0.998 (0.993-1.005)
	0.749

	Albumin (g/L)
	37.90 (34.60, 41.40)
	0.925 (0.918-0.931)
	<0.001
	0.945 (0.941-0.957)
	<0.001

	Calcium (mmol/L)
	2.20 (2.10, 2.36)
	0.771 (0.668-0.890)
	<0.001
	0.883 (0.761-1.024)
	0.099

	Phosphorus (mmol/L)
	1.68 (1.36, 2.15)
	0.708 (0.658-0.762)
	<0.001
	1.015 (0.933-1.105)
	0.727

	Parathormone (pg/ml)
	183.00 (88.50, 327.70)
	0.999 (0.999-0.999)
	<0.001
	1.000 (0.999-1.000)
	0.814

	Fe (mmol/L)
	10.10 (7.50, 13.90)
	0.998 (0.995-1.001)
	0.234
	
	

	Ferritin (ng/ml)
	229.00 (104.00, 450.00)
	1.00 (1.00-1.00)
	0.087
	1.000 (0.999-1.001)
	0.577

	TIBC (umol/L)
	41.28 (35.00, 49.10)
	0.999 (0.998-1.001)
	0.587
	
	
	

	[bookmark: _Hlk127114209]PNI 
	43.95 (39.90, 47.95)
	0.935 (0.929-0.941)
	<0.001
	0.956 (0.948-0.963)
	<0.001

	LCR
	3363.64 (1059.73, 10356.24)
	1.00 (1.00-1.00)
	<0.001
	1.000 (1.000-1.000)
	<0.001

	CAR
	0.08 (0.03, 0.27)
	1.207 (1.175-1.24)
	<0.001
	1.176 (1.140-1.213)
	<0.001

	SII
	617.88 (406.74, 1028.22)
	1.00 (1.00-1.00)
	<0.001
	1.000 (1.000-1.000)
	0.021

	PLR
	147.82 (107.32, 209.51)
	1.00 (1.00-1.00)
	0.07
	1.000 (1.000-1.000)
	0.257

	NLR
	3.54 (2.57, 5.25)
	1.003 (1.001-1.005)
	0.002
	1.003 (1.001-1.005)
	<0.001


Sex and age were included in the multivariate Cox regression model and other potentially confounding variables were selected based on the results of univariate analysis. For the indicators, the associated variables were not included in the multivariate analysis (p<0.1 was defined as indicating a significant association with all-cause mortality). Data are shown as median (interquartile range) or number (%); IQR- interquartile range; except for the indicator associated variable









Table S6 The calculation formula of each indicator
	Prognostic Nutritional Index (PNI)
	albumin (g/L) + 5×lymphocyte count (×109)

	Lymphocyte to C-reactive protein ratio (LCR)
	lymphocyte count (109/L) / C-reactive protein (mg/L) × 104

	C-reactive protein to albumin ratio (CAR)
	C-reactive protein (mg/L) / albumin (g/L)

	Systemic Immune-Inflammatory Index (SII)
	platelet count (×109) × neutrophil count (×109) / lymphocyte count (×109)

	Neutrophil to Lymphocyte Ratio (NLR)
	neutrophil count (×109) / lymphocyte count (×109)

	Platelet-to-Lymphocyte Ratio (PLR)
	platelet count (×109) / lymphocyte count (×109)




