Supplementary

Table S1 Univariable analysis for 28-day mortality based on the MIMIC-Ⅳ database
	Variables
	Total (n = 774)
	Survivor (n = 650)
	Dead (n =124)
	P value
	HR (95%CI)

	S Ⅱ
	
	
	
	< 0.001b
	

	Q1
	193(24.94)
	175(26.92)
	18(14.52)
	
	1.38(0.73, 2.64)

	Q2
	193(24.94)
	175(26.92)
	18(14.52)
	Reference
	

	Q3
	194(25.06)
	166(25.54)
	28(22.58)
	
	1.91(1.08, 3.45)

	Q4
	194(25.06)
	134(20.62)
	60(48.39)
	
	4.39(2.38, 8.09)

	Age, years
	71(63, 79)
	70 (63, 78)
	77(68, 85)
	
	1.03(1.02, 1.05)

	Gender
	
	
	
	0.751b
	1.94(1.65, 2.37)

	Male
	261(33.72)
	221(34.00)
	40(32.26)
	
	

	Female
	513(66.28)
	429(66.00)
	84(67.74)
	
	

	BMI
	33.43(28.32, 39.82)
	33.75(28.40, 40.02)
	32.09(26.30, 39.02)
	0.150a
	0.99(0.97, 1.01)

	Heart rate
	82.58(74.86, 90.85)
	81.81(74.40, 89.27)
	88.25(79.71, 97.59)
	0.211a
	1.00(0.99, 1.01)

	Mean blood pressure 
	75.49(70.32, 81.51)
	75.83(70.88, 81.67)
	73.42(67.98, 79.55)
	0.013a
	0.97(0.95, 0.99)

	Respiratory rate breaths
	19.10(17.52, 21.28)
	18.93(17.34, 20.89)
	21.08(18.57, 23.46)
	< 0.001a
	1.13(1.10, 1.16)

	History of hypertension
	283(36.56)
	267(41.08)
	16(12.90)
	< 0.001b
	1.98(1.96, 2.01)

	Congestive heart failure
	381(49.22)
	301(46.31)
	80(64.52)
	< 0.001b
	1.52(1.36, 1.74)

	Chronic kidney disease
	248(32.04)
	188(28.92)
	60(48.39)
	< 0.001b
	1.48(1.34, 1.69)

	Acute kidney injury
	364(47.02)
	264(40.62)
	100(80.65)
	< 0.001b
	1.19(1.12, 1.30)

	Pneumonia
	156(20.16)
	105(16.15)
	51(41.13)
	< 0.001b
	1.32(1.23, 1.46)

	Sepsis
	98(12.66)
	79(12.15)
	19(15.32)
	< 0.001b
	1.24(1.17, 1.35)

	White blood cell
	11.39(9.15, 13.93)
	11.08(9.0, 13.3)
	14.36(10.78, 18.98)
	0.007a
	1.01(1.00, 1.02)

	Neutrophils
	9.90(7.17, 13.33)
	9.65(6.96, 12.56)
	12.85(8.44, 17.75)
	< 0.001a
	1.09(1.06, 1.12)

	Lymphocytes
	1.55(1.00, 2.22)
	1.61(1.11, 2.32)
	1.10(0.73, 1.69)
	< 0.001a
	1.53(1.42, 1.68)

	Platelets
	181.90(147.25, 231.78)
	184.10(152.37, 230.00)
	168.59(120.91, 243.27)
	0.014a
	2.00(1.99, 2.01)

	Hemoglobin
	9.71(8.76, 10.98)
	9.74(8.80, 11.00)
	9.39(8.48, 10.64)
	0.279a
	0.94(0.84, 1.05)

	Albumin
	3.40(2.90, 3.80)
	3.5(3.1, 3.9)
	2.79(2.38, 3.28)
	< 0.001a
	1.23(1.17, 1.32)

	Anion gap
	14.50(12.64, 16.61)
	13.9(12.4, 16.0)
	17.47(15.32, 21.05)
	< 0.001a
	1.28(1.23, 1.32)

	Blood urea nitrogen
	24.91(17.22, 39.77)
	22.32(16.44, 34.81)
	41.82(27.28, 65.85)
	< 0.001a
	1.03(1.02, 1.04)

	Fibrinogen
	275.00(216.00, 356.00)
	272.00(217.00, 349.00)
	309.42(190.38, 457.88)
	0.093a
	1.00(0.99, 1.00)

	Blood glucose
	129.11(112.49,161.53)
	126.0(110.8, 153.2)
	157.88(123.27, 199.55)
	< 0.001a
	1.00(1.01, 1.02)

	Serum creatinine
	1.20(0.89, 1.83)
	1.10(0.85, 1.63)
	1.88(1.34, 2.93)
	< 0.001a
	1.25(1.16, 1.35)

	Potassium in blood
	4.24(4.05, 4.41)
	4.20(4.1, 4.4)
	4.25(3.95, 4.53)
	0.005a
	1.85(1.28, 2.69)

	Calcium in blood
	8.51(8.18, 8.88)
	8.53(8.23, 8.88)
	8.36(7.86, 8.81)
	< 0.001a
	1.00(1.00, 1.06)

	Alanine aminotransferase
	26.50(17.00, 48.75)
	25.00(16.00, 39.81)
	52.84(24.84, 155.37)
	< 0.001a
	1.00(1.00, 1.00)

	Aspartate aminotransferase
	36.00(23.57, 72.43)
	32.50(22.50, 56.00)
	91.50(43.00, 320.19)
	< 0.001a
	1.00(1.00, 1.00)

	Lactate dehydrogenase
	290.08(219.00,440.67)
	265.54(209.00, 380.00)
	479.00(343.25, 825.00)
	< 0.001a
	1.00(1.00, 1.00)

	Creatine Kinase
	203.50(91.50, 548.33)
	179.00(81.00, 485.00)
	336.09(155.63, 757.38)
	0.004a
	1.00(1.00, 1.00)

	Creatine Kinase-MB
	8.00(3.75, 22.00)
	6.44(3.25, 17.27)
	14.00(6.64, 38.32)
	< 0.001a
	1.00(1.00, 1.01)

	Charlson comorbidity index
	6.00(4.00, 9.00)
	6.00(4.00, 8.00)
	8.00(6.00, 10.00)
	< 0.001a
	1.22(1.15, 1.29)

	SOFA 
	6.00(4.00, 8.00)
	5.00(3.00, 7.00)
	9.00(6.00, 11.00)
	< 0.001a
	1.26(1.21, 1.32)

	SAPSII
	38.00(32.00, 47.00)
	37.00(31.00, 4500)
	49.00(40.00, 59.00)
	< 0.001a
	1.05(1.04, 1.07)


Notes: SII systemic immune-inflammation index, BMI body mass index, SOFA Sequential organ failure assessment, SAPSII Simplified Acute Physiology Score II, HR hazard ratio, CI confidence interval.

a Kruskal-Wallis H test.

b Pearson’s chi-squared test.

Table S2. Collinearity diagnostics (variance inflation factors, VIF) for variables in the multivariable Cox regression model
	Variable
	VIF

	Age
	1.30

	Mean blood pressure
	1.37

	Congestive heart failure
	1.35

	Pneumonia
	1.10

	Serum glucose
	1.53

	Potassium in blood
	1.43

	Alanine aminotransferase
	1.74

	Creatine Kinase-MB
	2.13

	C-reactive protein
	1.35

	White blood cell
	1.23


Table S3 Baseline characteristics of patients in the validation cohort
	Variables
	Systemic immune-inflammation index
	P value

	
	Q1
	Q2
	Q3
	Q4
	

	N
	120
	120
	121
	121
	

	SII (109/L)
	< 556.44
	556.44-963.91
	963.91-1707.70
	> 1707.70
	

	Age, years
	60.15 ± 5.20
	65.25 ± 5.07
	69.97 ± 4.58
	75.05 ± 5.23
	< 0.01a

	Gender, n (%)
	         
	
	
	
	< 0.01b

	male
	88(73.33)
	56(46.67)
	51(42.15)
	78(64.46)
	

	female
	32(26.67)
	64(53.33)
	70(57.85)
	43(35.54)
	

	BMI (kg/m2)
	21.60 ± 0.54
	21.74 ± 0.51
	21.71 ± 0.50
	21.69 ± 0.56
	0.207a

	Vital signs
	
	
	
	
	

	Heart rate, beats/min
	80.52 ± 11.61
	81.36 ± 12.31
	78.61 ± 12.72
	80.28 ± 12.11
	0.359a

	Mean blood pressure, mmHg
	88.35 ± 10.67
	88.38 ± 10.20
	87.32 ± 10.94
	87.53 ± 10.44
	0.808a

	Respiratory rate, breaths/min
	15.78 ± 2.54
	15.79 ± 2.70
	15.67 ± 2.61
	15.58 ± 2.58
	0.911a

	Temperature, ℃
	36.69 ± 0.29
	36.64 ± 0.36
	36.63 ± 0.32
	36.68 ± 0.36
	0.472a

	SPO2, %
	97.38 ± 1.81
	97.40 ± 1.75
	97.40 ± 1.72
	97.65 ± 1.69
	0.609a

	Comorbidities, n (%)
	
	
	
	
	

	History of hypertension
	24(20.00)
	41(34.17)
	42(34.71)
	40(33.06)
	0.022b

	Diabetes Ⅱ
	27(22.50)
	18(15.00)
	16(13.22)
	20(16.53)
	0.162b

	Previous stroke
	24(20.00)
	13(10.83)
	10(8.26)
	10(8.26)
	0.016b

	COPD
	19(15.83)
	36(30.00)
	30(24.79)
	42(34.71)
	0.003b

	Congestive heart failure
	14(11.67)
	2(1.67)
	18(14.88)
	20(16.53)
	< 0.01b

	Malignant cancer
	13(10.83)
	11(9.17)
	30(24.79)
	26(21.49)
	< 0.01b

	Chronic kidney disease
	38(31.67)
	50(41.67)
	35(28.93)
	36(29.75)
	0.742b

	Acute kidney disease 
	54(45.00)
	64(53.33)
	57(47.11)
	51(42.15)
	0.829b

	Liver cirrhosis 
	6(5.00)
	10(8.33)
	4(3.31)
	2(1.67)
	0.189b

	Hepatitis 
	1(0.83)
	2(1.67)
	4(3.31)
	6(4.96)
	0.409b

	Pneumonia
	17(14.17)
	41(34.17)
	27(22.31)
	18(14.88)
	0.006b

	Hyperlipidemia
	78(65.00)
	79(65.83)
	71(58.68)
	69(57.02)
	0.710b

	Atherosclerosis
	16(13.33)
	22(18.33)
	13(10.74)
	14(11.57)
	0.719b

	Laboratory parameters
	
	
	
	
	

	White blood cell (109 /L)
	11.64 ± 2.21
	8.42 ± 1.72
	13.55±1.81
	16.67±2.13
	< 0.01a

	Neutrophils (109 /L)
	6.64 ± 1.22
	4.46 ± 0.29
	9.01 ± 0.57
	10.75 ± 0.16
	< 0.01a

	Lymphocytes (109 /L)
	1.50 ± 0.16
	1.75 ± 0.16
	1.34 ± 0.14
	1.25 ± 0.14
	< 0.01a

	Monocytes (109 /L)
	0.30 ± 0.12
	0.20 ± 0.10
	0.39 ± 0.13
	0.41 ± 0.13
	< 0.01a

	Hemoglobin (g/L)
	11.02 ± 0.18
	10.19 ± 0.12
	11.41 ± 0.14
	11.24 ± 0.14
	< 0.01a

	Platelets (109 /L)
	184.29 ± 14.92
	160.21 ± 5.73
	204.46 ± 8.83
	235.59 ± 8.40
	< 0.01a

	SII (109/L)
	850.30 ± 349.30
	412.15 ± 53.09
	1389.14 ± 187.34
	2048.27 ± 259.87
	< 0.01a

	Total bilirubin (mg/dL)
	0.98 ± 0.13
	0.86 ± 0.11
	1.11 ± 0.11
	1.31 ± 0.08
	< 0.01a

	Albumin (g/dL)
	3.75 ± 0.16
	3.51 ± 0.14
	3.91 ± 0.15
	4.10 ± 0.19
	< 0.01a

	Anion gap (mEq/L)
	15.33 ± 0.70
	14.56 ± 0.55
	16.49 ± 0.49
	16.92 ± 0.53
	< 0.01a

	Blood urea nitrogen(mg/dL)
	23.87 ± 2.69
	21.67 ± 2.89
	26.69 ± 2.50
	28.38 ± 2.35
	< 0.01a

	Serum creatinine (mg/dL)
	1.28 ± 0.15
	1.06 ± 0.13
	1.35 ± 0.15
	1.44 ± 0.15
	< 0.01a

	Serum glucose (mg/dL)
	140.36 ± 18.32
	130.25 ± 15.20
	144.39 ± 19.26
	147.45 ± 20.53
	< 0.01a

	Lactate (mmol/L)
	2.51 ± 0.58
	2.71 ± 0.58
	2.45 ± 0.62
	2.38 ± 0.54
	< 0.01a

	Vasopressor, n (%)
	44(36.70)
	38(31.70)
	46(38.00)
	44(36.40)
	0.352b

	Invasive ventilation, n (%)
	11(9.20)
	0(0.00)
	18(14.90)
	20(16.50)
	< 0.01b

	CRRT, n (%)
	2(1.70)
	2(1.50)
	5(4.40)
	2(1.80)
	0.382b

	Outcome (Mortality, n (%))
	
	
	
	
	

	28-day
	37(30.80)
	10(8.30)
	41(33.90)
	44(36.40)
	< 0.001b

	Hospital Day
	0(0.00)
	0(0.00)
	7(5.80)
	18(14.90)
	< 0.001b


Notes: SII systemic immune-inflammation index; BMI body mass index; SPO2 percutaneous oxygen saturation, COPD chronic obstructive pulmonary disease, CRRT continuous renal replacement therapy, HR hazard ratio, CI confidence interval.

a. One-way ANOVA test, for data violating the assumption of equal variances, Welch’s ANOVA was applied instead of the standard ANOVA.

b. Pearson’s Chi-squared test.

Table S4 Univariable analysis for 28-day mortality in the Validation Cohort
	Variable
	Total (n = 482)
	Survivor (n = 350)
	Dead (n = 132)
	P value
	HR (95%CI)

	SⅡ
	
	
	
	< 0.001b
	

	Q1
	120(24.90)
	83(23.71)
	37(28.03)
	
	1.05(1.01, 1.21)

	Q2
	120(24.90)
	110(31.43)
	10(7.58)
	Reference
	

	Q3
	121(25.10)
	80(22.86)
	41(31.06)
	
	7.19(2.99, 17.32)

	Q4
	121(25.10)
	77(22.00)
	44(33.33)
	
	30.06(8.87, 101.85)

	Age
	67(62, 73)
	66(61, 72)
	69(65, 74)
	< 0.001a
	1.10(1.07, 1.13)

	Gender
	
	
	
	0.014b
	0.64(0.45, 0.91)

	Male
	272(56.43)
	213(60.86)
	59(44.70)
	
	

	Female
	210(43.57)
	144(41.14)
	66(50.00)
	
	

	History of hypertension
	148(30.71)
	102(29.14)
	46(34.85)
	0.036b
	1.48(1.03, 2.13)

	Previous stroke
	57(11.82)
	43(12.29)
	14(10.61)
	0.62b
	1.15(0.66, 2.01)

	COPD
	127(26.35)
	89(25.43)
	38(28.79)
	0.062b
	1.44(0.98, 2.11)

	Congestive heart failure
	54(11.20)
	35(10.00)
	19(14.39)
	0.015b
	1.84(1.13, 3.01)

	Malignant cancer
	80(16.60)
	55(15.71)
	25(18.94)
	0.040b
	1.59(1.02, 2.47)

	Pneumonia
	103(21.37)
	70(20.00)
	33(25.00)
	0.277b
	1.25(0.84, 1.86)

	Invasive ventilation
	49(10.17)
	32(9.14)
	17(12.88)
	0.010b
	1.98(1.18, 3.31)

	White blood cell
	12.35(9.81, 15.05)
	11.83(9.30, 14.70)
	13.26(11.77, 15.80)
	< 0.00a
	1.28(1.21, 1.35)

	Hemoglobin
	11.11(10.68, 11.32)
	11.08(10.28, 11.32)
	11.20(10.98, 11.35)
	< 0.001a
	7.28(4.30, 12.30)

	Platelets
	189.97(170.03, 220.01)
	185.64(165.70, 214.64)
	204.66(183.34, 231.07)
	< 0.001a
	1.04(1.03, 1.04)

	Total bilirubin
	1.05(0.88, 1.24)
	1.02(0.85, 1.19)
	1.12(0.99, 1.29)
	< 0.001a
	176.18(63.54, 488.50)

	Albumin
	3.82(3.61, 4.02)
	3.77(3.55, 3.99)
	3.94(3.74, 4.10)
	< 0.001a
	72.70(30.63, 172.52)

	BUN
	25.09(22.48, 27.86) ()
	24.58(21.78, 27.67)
	26.08(23.35, 28.25)
	< 0.001a
	1.19(1.13, 1.25)

	Anion gap
	15.81(14.87, 16.68)
	15.55(14.78, 16.59)
	16.33(15.26, 16.92)
	< 0.001a
	2.14(1.78, 2.57)

	Serum creatinine
	1.28(1.14, 1.40)
	1.26(1.10, 1.39)
	1.32(1.23, 1.40)
	< 0.001a
	10.20(4.49, 23.16)

	Serum glucose
	139.83(124.61, 155.13)
	138.29(123.21, 153.82)
	143.85(128.24, 161.63)
	< 0.001a
	1.02(1.01, 1.03)

	Serum lactate
	2.51(2.02, 3.04)
	2.53(2.04, 3.03)
	2.42(1.93, 3.08)
	0.125a
	0.79(0.59, 1.07)


Notes: SII systemic immune-inflammation index; COPD chronic obstructive pulmonary disease, BUN Blood urea nitrogen, HR, hazard ratio, CI confidence interval.

a Kruskal-Wallis H test.

b Pearson’s chi-squared test.

Table S5 Multivariable Cox regression analysis for 28-day mortality in the validation cohort
	Variable
	Model 1
	Model 2

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

	SII
	
	
	
	

	Q1
	0.05(0.01-0.21)
	< 0.001
	0.02(0.00-0.09)
	0.049

	Q2
	1
	Reference
	1
	Reference

	Q3
	7.30(3.16-16.84)
	< 0.001
	12.23(4.18-35.81)
	< 0.001

	Q4
	33.54(12.16-92.50)
	< 0.001
	30.46(7.12-130.28)
	< 0.001

	Covariates
	
	
	
	

	Age
	0.98(0.95-1.02)
	0.362
	0.99(0.95-1.03)
	0.606

	Gender
	1.20(0.84-1.71)
	0.330
	1.13(0.79-1.63)
	0.495

	History of hypertension
	1.17(0.81-1.69)
	0.410
	1.65(1.07-2.55)
	0.023

	Congestive heart failure
	1.07(0.66-1.76)
	0.778
	1.37(0.38-4.98)
	0.628

	Malignant cancer
	1.00(0.63-1.58)
	0.998
	1.21(0.75-1.96)
	0.444

	White blood cell
	
	
	1.00(0.91-1.10)
	0.938

	Hemoglobin
	
	
	0.20(0.04-0.96)
	0.044

	Platelets
	
	
	1.00(0.98-1.02)
	0.860

	Total bilirubin
	
	
	3.28(0.46-23.42)
	0.236

	Albumin
	
	
	2.66(0.63-11.18)
	0.182

	Invasive ventilation
	
	
	1.22(0.32-4.78)
	0.769

	BUN
	
	
	1.00(0.93-1.07)
	0.927

	Anion gap
	
	
	0.85(0.60-1.21)
	0.367

	Serum creatinine
	
	
	0.35(0.07-1.65)
	0.183

	Serum glucose
	
	
	1.00(0.99-1.01)
	0.670


Notes: SII systemic immune-inflammation index, BUN Blood urea nitrogen, HR hazard ratio, CI confidence interval.

Model 1: adjusted for Age, Gender, History of hypertension, Congestive heart failure, and Malignant cancer. 

Model 2: fully adjusted Cox regression model; adjusted for model 1, additionally adjusted for

White blood cell, Hemoglobin, Platelets, Total bilirubin, Albumin, Invasive ventilation, BUN, Anion gap, Serum creatinine, and Serum glucose. 
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Figure S1 Kaplan–Meier survival curve for mortality according to SII in the validation cohort. (A) 28-day survival rate. (B) Hospital survival rate. Patients were stratified into four quartiles based on their SII: Q1 (< 556.44), Q2 (556.44- 963.91), Q3 (963.91- 1707.70), and Q4 (> 1707.70). SII, Systemic immune-inflammation index.
