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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Supplemental e-Table 1. Causative pathogens of catheter tip colonization after CVC removal with suspected CRBSI a
	Gram-positive bacteria
	40 (25.5)
	Gram-negative bacteria
	79(50.3)
	Fungi
	38(24.2)

	Staphylococcus hemolyticus
	1
	Acinetobacter baumannii
	49
	Pseudomonas putida
	14

	Staphylococcus hominis
	1
	Stenotrophomonas maltophilia
	3
	Candida albicans
	2

	Staphylococcus capitis
	2
	Pseudomonas aeruginosa
	5
	Cryptococcosis
	1

	Staphylococcus hemolyticus
	13
	Proteus mirabilis
	1
	Candida tropicalis
	2

	Staphylococcus epidermidis
	13
	nonfermentive bacterial
	2
	Candida parapsilosis
	6

	staphylococcus caprae
	1
	Klebsiella pneumoniae
	8
	candida krusei
	2

	Staphylococcus aureus
	4
	Escherichia coli
	2
	Candida haemulonii
	2

	Enterococcus faecium
	4
	Enterococcus faecalis
	2
	Candida glabrata
	8

	Coagulase-negative staphylococci(D61-1113)
	1
	Enterobacteriaceae
	1
	Candida famata(T.Glabrata)
	1

	
	
	Enterobacter cloacae
	4
	
	

	
	
	Enterobacter aerogenes
	1
	
	

	
	
	Burkholderia cepacia
	1
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[bookmark: _Hlk55073358]Abbreviations: CRBSI: Catheter Related Bloodstream Infection; CVC: central venous catheter


Supplemental e-Table 2. Baseline cohort stratified according to International Sepsis Definitions Conference (13) in CRBSI and no CRBSI
	Baseline Characteristics
	All case (N=795)
	CRBSI (N=153)
	No CRBSI (N=642)
	RR (95% CI)
	P value

	Admission, n (%)
	
	
	
	
	

	Male
	576(72.5)
	116(75.8)
	460(71.7)
	1.192(0.852-1.668)
	0.3000

	Age 1st quartile (19-50)
	196(24.7)
	41(26.8)
	155(24.1)
	1.119(0.813-1.540)
	0.4937

	Age 2nd quartile (51-64)
	191(24.0)
	36(23.5)
	155(24.1)
	0.973(0.695-1.362)
	0.8731

	Age 3nd quartile (65-75)
	199(25.0)
	38(24.8)
	161(25.1)
	0.990(0.712-1.376)
	0.9506

	Age 4th quartile (76-97)
	209(26.3)
	38(24.8)
	171(26.6)
	0.926(0.665-1.290)
	0.6497

	APACHE 1st quartile (2-14)
	187(23.5)
	29(19.0)
	158(24.6)
	0.760(0.525-1.100)
	0.1382

	APACHE 2nd quartile (15-18)
	172(21.6)
	27(17.6)
	145(22.6)
	0.776(0.5311.135)
	0.1825

	APACHE 3rd quartile (19-24)
	230(28.9)
	47(30.7)
	183(28.5)
	1.089(0.801-1.481)
	0.5873

	APACHE 4th quartile (25-46)
	206(25.9)
	50(32.7)
	156(24.3)
	1.388(1.030-1.870)
	0.0335

	Comorbidities, n (%)
	
	
	
	
	

	Chronic Obstructive Pulmonary Disease
	109(13.7)
	22(14.4)
	87(13.6)
	1.057(0.706-1.583)
	0.7891

	Acute Respiratory Distress Syndrome
	87(10.9)
	24(15.7)
	63(9.8)
	1.514(1.041-2.202)
	0.0365

	Diabetes mellitus
	141(17.7)
	18(11.8)
	134(19.2)
	0.618(0.392-0.976)
	0.0314

	Malignancy
	89(11.2)
	14(9.2)
	75(11.7)
	0.798(0.483-1.321)
	0.3721

	Kidney Injury
	72(9.1)
	7(4.6)
	65(10.1)
	0.481(0.235-0.987)
	0.0316

	Interventions during suspected CRBSI, n (%)
	
	
	
	
	

	Corticosteroids
	161(20.3)
	31(20.3)
	130(20.2)
	1.001(0.702-1.426)
	0.9973

	Anticoagulant
	239(30.1)
	43(28.1)
	196(30.5)
	0.909(0.662-1.250)
	0.5566

	Antibiotics (Combined use [＞2 types])
	555(69.8)
	106(69.3)
	449(69.9)
	0.975(0.717-1.327)
	0.8737

	Tracheostomy
	345(43.4)
	66(43.1)
	279(43.5)
	0.990(0.742-1.319)
	0.9427

	Positive End Expiratory Pressure
	443(55.7)
	86(56.2)
	357(55.6)
	1.020(0.765-1.359)
	0.8929

	Severity of disease during suspected CRBSI, n (%)
	
	
	
	
	

	SOFA score 1st quartile (1-7)
	133(16.7)
	33(21.6)
	100(15.6)
	1.369(0.977-1.918)
	0.0743

	SOFA score 2nd quartile (8-9)
	207(26.0)
	39(25.5)
	168(26.2)
	0.972(0.701-1.348)
	0.8636

	SOFA score 3rd quartile (10-12)
	243(30.6)
	40(26.1)
	203(31.6)
	0.804(0.580-1.116)
	0.1864

	SOFA score 4th quartile (13-24)
	212(26.7)
	41(26.8)
	171(26.6)
	1.007(0.730-1.388)
	0.9675

	Central venous catheter, n (%)
	
	
	
	
	

	Insertion Site
	
	
	
	
	

	Jugular
	446(56.1)
	114(74.5)
	332(51.7)
	2.287(1.635-3.199)
	0.0000

	Subclavian
	207(26.0)
	13(8.5)
	194(30.2)
	0.264(0.153-0.455)
	0.0000

	Femoral
	142(17.9)
	26(17.0)
	116(18.1)
	0.941(0.643-1.378)
	0.7551

	Catheter-days (> 7 days)
	466(58.6)
	102(66.7)
	364(56.7)
	1.412(1.041-1.916)
	0.0245

	Catheter removal and reinsertion new CVC
	575(72.3)
	120(78.4)
	455(70.9)
	1.391(0.978-1.979)
	0.0604

	Suspected CRBSI again in reinsertion new catheter
	120(20.9)
	36(30.0)
	153(19.2) a
	1.559(1.145-2.121)
	0.0067

	General variables, n (%)

	Fever (core temperature >38.3°C)
	429(54.0)
	92(60.1)
	337(52.5)
	1.286(0.961-1.723)
	0.0885

	Heart rate >90 min-1 or >2 SD above the normal value for age
	647(81.4))
	126(82.4)
	521(81.2)
	1.067(0.733-1.554)
	0.7318

	Tachypnea (artificial respiration) b, n (%)
	518(65.2)
	97(63.4)
	421(65.6)
	0.926(0.690-1.244)
	0.6114

	Altered mental status (Glasgow Coma Scale <12)
	621(78.1)
	131(85.6)
	490(76.3)
	1.668(1.097-2.537)
	0.0124

	Hyperglycemia C (plasma glucose > 10 mmol/L)
	387(48.7)
	81(52.9)
	306(47.7)
	1.186(0.892-1.578)
	0.2405

	Inflammatory variables, n (%)

	Leukocytosis (WBC count >12.000 μL-1)
	480()60.4
	90(58.8)
	390(60.7)
	0.938(0.702-1.251)
	0.6619

	Leukopenia (WBC count <4000 μL-1)
	13(1.6)
	4(2.6)
	9(1.4)
	1.615(0.706-3.696)
	0.2879

	Plasma procalcitonin >2 SD above the normal value
	351(44.2)
	73(47.7)
	278(43.3)
	1.154(0.868-1.534)
	0.3235

	Hemodynamic variables, n (%)

	Arterial hypotension (MAP <70 mmHg)
	472
	89
	383
	0.952(0.713-1.270)
	0.7364

	Organ dysfunction variables, n (%)

	Arterial hypoxemia (PaO2/FIO2 <300)
	795(100)
	153(100)
	642(100)
	-
	-

	Creatinine increase (>133μmol/L)
	247(31.1)
	33(21.6)
	214(33.3)
	0.610(0.428-0.870)
	0.0047

	Coagulation abnormalities (INR >1.5)
	115(14.5)
	23(15.0)
	92(14.3)
	1.046(0.703-1.556)
	0.8243

	Coagulation abnormalities (APTT >60 secs)
	69(8.7)
	12(7.8)
	57(8.9)
	0.895(0.524-1.529)
	0.6827

	Thrombocytopenia (platelet count <100,000 μL-1)
	208(26.2)
	39(25.5)
	169(26.3)
	0.965(0.696-1.339)
	0.8330

	Hyperbilirubinemia (total bilirubin >4 mg/dL or 70 mmol/L)
	91(11.5)
	19(12.4)
	72(11.2)
	1.097(0.715-1.683)
	0.6744

	Tissue perfusion variables, n (%)

	Hyperlactatemia (>1 mmol/L)
	587(73.8)
	107(69.9)
	480(74.8)
	0.824(0.606-1.120)
	0.2217

	


a: In the case of the 399 non-CRBSI patients with reinsertion new of CVC, 120 cases (30.1%) were again suspected CRBSI, and the incidence of CRBSI was 30.0%. b: The artificial respirations data be substitution of the tachypnea variable. c: Stratification of plasma glucose values adjusted that it was recommended stratification by the international guidelines.
Abbreviations: APACHE: Acute Physiology and Chronic Health Evaluation; APTT: activated partial thromboplastin time; CI: confidence interval; CRBSI: Catheter-related bloodstream infections; INR: international normalized ratio; MAP: mean arterial pressure; RR: relative risk; PaO2: Oxygen Partial Pressure; SBP: systolic blood pressure; SD: standard deviation; SOFA: Sequential Organ Failure Assessment; SvO2: mixed venous oxygen saturation; WBC: white blood cell.


Supplemental e-Table 3. Time-varying analysis for the effect of CRBSI on mortality in patients with suspected CRBSI
	Models
	Robust Std. Err.
	Hazard ratio (95% CI)
	P value

	Crude model
	0.206
	0.926(0.599-1.433)
	0.731

	Model 1 a
	0.180
	0.736(0.456-1.189)
	0.210

	Model 2 b
	0.190
	0.775(0.479-1.254)
	0.300

	Model 3 c
	0.188
	0.740 (0.450-1.216)
	0.234

	[bookmark: _Hlk54104494]Model 4 d
	0.199
	0.770(0.464-1.279)
	0.312


CRBSI: Catheter-Related Bloodstream Infection; CRBSI, catheter-related bloodstream infection; CI, confidence interval.
a Model 1 was adjusted for age, sex, admission (including internal medicine, surgical department, and trauma), and APACHE Ⅱ score.
b Model 2 was additionally adjusted for comorbidities (including COPD and chronic renal failure).
c Model 3 was additionally adjusted for clinical intervention (including corticosteroid, anticoagulation, antibiotics, artificial assisted respiration, positive end expiratory pressure, reinsertion of new catheter).
d Model 4 was additionally adjusted for SOFA score and urinary tract infection.

Supplemental e-Table 4. Sensitivity and subgroup analyses of the population-attributable mortality fraction of infection sources according to microbial culture
	Infection sources
	Culture Positive case
	Patients
	Death
	PAF (95% CI)
	P-Value

	Documented infection
	678
	540
	97(18.0%)
	3.4% (-5.3-11.4%)
	0.431

	Multiple infection
	155
	126
	24(19.0%)
	13.8% (-27.4%-41.7%)
	0.457

	CRBSI
	153
	151
	25(16.6%)
	18.2% (-21.3%-44.8%)
	0.318

	Pneumonia
	498
	412
	75(18.2%)
	1.8% (-14.5%-15.8%)
	0.816

	


PAF results in which 95% CI cross zero are statistically not significant.
[bookmark: _Hlk43877234]Abbreviations: CRBSI: Catheter-Related Bloodstream Infection; CI: confidence interval; PAF: population attributable fraction.

