 SUPPLEMENTARY APPENDIX

Comparative Efficacy of Antimicrobial Central Venous Catheters in Reducing Catheter-Related Bloodstream Infections in Adults: A Network Meta-Analysis

Huey Yi Chong, Nai Ming Lai, Anucha Apisarnthanarak, and Nathorn Chaiyakunapruk


Table of Contents
Page
 Appendix 1. Study flow diagram	3
Appendix 2. Study characteristics of all included studies (n=60)	4
Appendix 3A. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages across all included studies	10
Appendix 3B. Risk of bias summary: review authors' judgements about each risk of bias item for each included study	11
Appendix 4. Network meta-analysis plot for secondary outcomes of central venous catheters with or without impregnation	12
Appendix 5. Summary effects of central venous catheters with or without impregnation on secondary outcomes	14
i.	Catheter-related local infection	14
ii.	Catheter colonization	15
iii.	Catheter colonization per 1,000 catheter days	16
iv.	Skin or site colonization	17
v.	Mortality attributed to CRBSI	18
vi.	Catheter failure	19
vii.	Adverse effects	20
Appendix 6. Subgroup analyses	21
Appendix 7. Comparison-adjusted funnel plot of all outcomes	32
Appendix 8. Inconsistency of treatment triangular loop for each outcome network	34
Appendix 9. Assessment of global inconsistency in networks using the global Wald test	35
References of all included studies	36



 Appendix 1. Study flow diagramStudies included in qualitative synthesis 
(n = 60)
Studies included in quantitative synthesis (meta-analysis) 
(n = 60)
Full-text articles assessed for eligibility 
(n = 70)
Records excluded 
(n = 1,496)
Records screened
(n = 1,566)


Records identified through a relevant review 
(n = 8)
Records identified through internet sources 
(n = 3)
Records identified through database searching 
(n = 2,185)
Medline (n=837)
EMBASE (n=1,013)
CENTRAL (n= 203)
CINAHL (n=132)


Identification



 

Records after duplicates removed
(n = 1,566)

Screening




Full-text articles excluded, with reasons 
(n = 10)
· Inappropriate study design and/or intervention (n=10)


Eligibility





Included








Page 35 of 39

[bookmark: _Toc451531499][bookmark: _Toc464558536]Appendix 2. Study characteristics of all included studies (n=60)
	Author 
	Country
	Study design 
	Age
	Patient group
	No. of catheters
	CVC type
	Outcome(s) measured

	Abdelkefi 2007 [1]
	Tunisia
	Single-center RCT
	4-60y
	Hematology

	240
	HEP coating versus HEP infusion: comparing HEP-coated CVCs (with normal saline infusion) versus uncoated catheters with unfractionated HEP infusion.
	CRBSI, mortality from CRBSI, catheter colonization and adverse events (bleeding and catheter thrombosis).

	Antonelli 2012 [2]
	Italy
	Multicenter RCT 
	Adult (>18y)
	ICU

	272
	SIL nanoparticle-impregnated CVCs (AgTive) versus non-impregnated CVCs
	Catheter colonization, CRBSI, infection-free time and ICU mortality rates.

	Appelgren 1996 [3]
	Sweden
	Single-center RCT
	Adult (≥16y)
	Various (medical, surgical) 
	32
	HEP-coated CVCs versus uncoated CVCs.
	CRBSI, catheter colonization.

	Arvaniti 2012 [4] 
	Greece
	Multicenter RCT 
	Adult (≥18y)
	ICU

	315
	SPC (Oligon)-impregnated CVCs versus CVCs with SIL-gluconate impregnated patch (placed over the skin underneath the CVC insertion site) versus non-impregnated CVCs.
	Catheter colonization, CRBSI, ICU death, local adverse effects, sepsis and the number of catheter removed due to suspected sepsis. 

	Babycos 1993 [5] 
	US
	Two-center RCT 
	Adult (>18y)
	Surgical

	50
	SIC versus non-impregnated tunnelled catheters with Opsite dressing versus non-impregnated tunnelled catheters with collodion dressing. 
	Suspected and confirmed CRBSI and catheter colonization. 

	Bach 1996a [6]
	Germany
	Single-center RCT 
	Adult (>18y)
	Surgical
	233
	CSS-impregnated CVCs versus standard uncoated catheters.
	Catheter colonization and retention of antibiotic CSS on the catheters. 

	Bach 1996b [7]
	Germany
	Single-center RCT 
	Adult male (>18y)
	Surgical ICU

	20
	TEC-coated CVCs versus uncoated polyurethane single lumen catheter.
	Catheter colonization.

	Bach 1999 [8] 
	Germany
	Single-center RCT
	NR
	Surgical ICU
	67
	SIL-impregnated CVCs versus standard uncoated CVCs.
	Catheter colonization and CRBSI.

	Bennegard 1982 [9] 
	Sweden
	Single-center prospective controlled clinical study 
	17-84y
	NR

	49
	HEP-coated versus uncoated CVCs inserted through the cubital fossa (antebrachial veins).
	Adverse event (thrombophlebitis)

	Bong 2003 [10] 
	UK
	Single-center RCT
	Adult (≥18 y)
	TPN

	260
	SPC (Oligon) CVCs versus non-impregnated CVCs. 
	Catheter colonization and CRBSI.

	Boswald 1999 [11] 
	Germany
	Single-center RCT 
	Adult (median 53-55y)
	Various (trauma, surgical, ICU, TPN)
	165
	SIL-impregnated CVCs versus uncoated CVCs.
	Catheter colonization and CRBSI.

	Brun-Buisson 2004 [12] 
	France
	Multicenter RCT
	Adult (mean 58-59y)
	ICU
	363
	CSS-impregnated CVCs versus uncoated CVCs.
	Catheter colonization and CRBSI.

	Camargo 2009 [13] 
	Brazil
	Single-center RCT 
	Adult (>18y)
	Medical-surgical ICU
	109
	CSS-impregnated CVCs versus uncoated CVCs.
	Catheter colonization, CRBSI and premature catheter removal.

	Carrasco 2004 [14] 
	Spain
	Single-center RCT 
	All (mean 55-57y)
	Medical-surgical ICU
	260
	HEP-coated CVCs versus CSS-coated CVCs.
	Catheter colonization and CRBSI

	Ciresi 1996 [15] 
	US
	Single-center RCT 
	Adult (>18y)
	TPN
	191
	CSS-impregnated CVCs versus uncoated CVCs.
	Catheter colonization, CRBSI, catheter-related local infection, premature catheter removal and length of hospital stay.

	Collin 1999 [16] 
	US
	Single-center RCT 
	Adult (>12y)
	Various (trauma, medical/ surgical/ neurotrauma ICU)
	237
	CSS-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization, CRBSI, all-cause mortality, premature catheter removal, length of hospital stay. 

	Corral 2003 [17] 
	Spain
	Single-center RCT 
	All (mean 56-58y)
	ICU
	206
	SPC-impregnated CVCs versus non-impregnated CVCs. 
	Catheter colonization, CRBSI, skin colonization, all-cause mortality in ICU and number of catheters removed prematurely.

	Darouiche 1999 [18] 
	US
	Multicenter RCT 
	Adult (median 56y)
	ICU
	738
	MNR-impregnated CVCs versus CSS-impregnated CVCs.
	Catheter colonization, CRBSI and mortality attributed to CRBSI, premature catheter removal and adverse effects. 

	Darouiche 2005 [19] 
	US
	Multicenter RCT 
	Adult (≥18y)
	Various (medical, oncology)

	346
	MNR-impregnated, non-tunnelled CVCs versus non-impregnated, tunnelled CVCs.
	Catheter colonization, CRBSI and mortality attributed to CRBSI, premature catheter removal, antimicrobial activities of the antiseptic-impregnated catheters and adverse effects.

	Dunser 2005 [20] 
	Austria
	Single-center RCT 
	Adult (>18y)
	ICU
	275
	SIL-impregnated CVCs versus CSS-impregnated CVCs versus non-impregnated CVCs.
	Clinical sepsis, catheter colonization, adverse effects and length of ICU stay.

	Fraenkel 2006 [21] 
	Australia
	Single-center RCT 
	All (mean 53y)
	ICU
	574
	MCR-impregnated CVCs versus SPC impregnated CVCs.
	Catheter colonization, CRBSI, all-cause mortality and adverse effects

	George 1997 [22] 
	UK
	Single-center RCT 
	19–60y
	Surgical* 
	79
	CSS-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization, "associated infections" which included CRBSI or positive cultures from other sites and adverse effects.

	Goldschmidt 1995 [23] 
	Germany
	Single-center RCT 
	Adult (≥18y)
	Hematology-oncology
 
	233
	SIL-coated CVCs versus uncoated CVCs. 
	Catheter colonization, CRBSI, catheter-related local infection, number of catheters removed prematurely and number of participants on systemic antibiotics.

	Hagau 2009 [24]
	Romania
	Single-center RCT
	Adult (mean 55-56y)
	Medical-surgical ICU
	272
	SIL-integrated CVCs (AgION) versus standard polyurethane CVCs.
	Catheter colonization, CRBSI.

	Hanna 2004 [25] 
	US
	Single-center RCT 
	Adult (mean 52-54y)
	Oncology
	356
	MNR-impregnated CVCs versus non-impregnated CVCs.
	CRBSI, catheter-related local adverse reactions and premature catheter removal.

	Hannan 1999 [26] 
	UK
	Single-center RCT 
	All (median 63y)
	ICU
	351
	CSS-impregnated CVCs versus non-impregnated CVCs.
	Clinically diagnosed sepsis, CRBSI, all-cause mortality, catheter colonization, catheter-related local infections, premature catheter removal.

	Harter 2002 [27] 
	Sweden
	Single-center RCT 
	Adult (≥18y)
	Hematology-oncology

	233
	SIL-coated CVCs versus uncoated CVCs.
	CRBSI, premature catheter removal, adverse effect (specifically catheter-related thrombosis).

	Heard 1998 [28] 
	US
	Single-center RCT 
	All (mean 56y)
	Surgical ICU
	308
	CSS-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization, CRBSI, use of antibiotics.

	Jaeger 2001 [29] 
	Germany
	Single-center RCT 
	All (median 44-45y)
	Oncology
	50
	BZK-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization, CRBSI, premature catheter removal.

	Jaeger 2005 [30] 
	Germany
	Single-center RCT 
	All (median 45-49y)
	Oncology
	106
	CSS-impregnated CVCs versus non-impregnated CVCs
	Catheter colonization, CRBSI, premature catheter removal.

	Kahveci 2005 [31] 
	Turkey
	Single-center RCT 
	Adult (>18y)
	TPN

	30
	CSS-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization and CRBSI.

	Kalfon 2007 [32] 
	France
	Multicenter RCT 
	Adult (≥18y)
	ICU
	617
	SIL-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization and CRBSI.

	Kamal 1991 [33] 
	US
	Single-center RCT 
	All (mean 55-59y)
	Surgical ICU

	93
	CFZ-coated CVCs, bonded to TDMAC (cationic surfactant trododecylmethylammonium chloride) material versus uncoated CVCs. 
	Catheter colonization, CRBSI and attributed mortality, skin or insertion site colonization, catheter-related local infection or inflammation.

	Leon 2004 [34] 
	Spain
	Multicenter RCT 
	Adult (≥18y)
	ICU
	367
	MNR-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization, CRBSI, catheter related local infection.

	Logghe 1997 [35] 
	Belgium
	Single-center RCT 
	All (mean 50-51y)
	Hematology-oncology
	680
	CSS-impregnated CVCs versus non-impregnated CVCs.
	Clinically diagnosed sepsis/bacteremia and CRBSI.

	Maki 1988 [36] 
	US
	Multicenter RCT 
	Adult (>18y)
	Various (Surgical, TPN)

	234
	SIC versus non-impregnated CVCs.
	Catheter colonization, "septicemia from contaminated infusate", CRBSI, all-cause mortality, adverse effects and cost effectiveness.

	Maki 1997 [37] 
	US
	Single-center RCT 
	Adult (mean 47-49y)
	Medical-surgical ICU

	403
	CSS-impregnated CVCs versus non-impregnated CVCs.
	Clinical sepsis, CRBSI, catheter colonization and adverse effects.

	Marik 1999 [38] 
	US
	Single-center RCT 
	All (mean 63-66y)
	Medical ICU
	113
	CSS-impregnated CVCs versus MNR-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization, CRBSI and 'ex-vivo' antimicrobial effects of the study catheters against five tested organisms.

	Mer 2009 [39] 
	South Africa
	Single-center RCT 
	Adult (≥18y)
	ICU
	118
	CSS-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization and CRBSI.

	Moretti 2005 [40] 
	US
	Multicenter RCT
	Adult (mean 55y)
	Various
	539
	SPC-impregnated CVCs versus non-impregnated CVCs.
	Bacteremia, CRBSI and catheter colonization

	Moss 2000 [41] 
	UK
	Single-center RCT
	Adult (>18y)
	Surgical
	204
	BZK-coated CVCs versus uncoated CVCs.
	Catheter colonization at subcutaneous and distal catheter segments, clinically diagnosed sepsis, catheter-related local infection and in-vitro antibacterial activity.

	Osma 2006 [42] 
	Turkey
	Single-center RCT
	Adult (>18y)
	Medical-surgical ICU
	133
	CSS-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization and CRBSI.

	Ostendorf 2005 [43] 
	Germany
	Single-center RCT
	All (median 51-53y)
	Hematology-oncology

	184
	CSS-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization, CRBSI and attributed mortality and catheter-related local infection.

	Pemberton 1996 [44] 
	US
	Single-center RCT
	All (mean 48-50y)
	TPN
	72
	CSS-impregnated CVCs versus non-impregnated CVCs.
	CRBSI and catheter-related local infection.

	Raad 1997 [45] 
	US
	Multicenter RCT
	Adult (≥18y)
	Various (Oncology, medical, surgical, trauma)
	266
	MNR-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization and CRBSI. 

	Raad 1998 [46] 
	US
	Multicenter RCT
	All (median 40-60y)
	ICU

	40
	MNR-impregnated CVCs versus non-impregnated CVCs
	Catheter colonization, premature catheter removal, duration of systemic antibiotics use and durability of the antimicrobial activity.

	Ranucci 2003 [47] 
	Italy
	Multicenter RCT
	Adult (≥18y)
	Various (Medical, surgical)
	545
	SPC (Oligon)-impregnated CVCs versus BZK-impregnated CVCs.
	Catheter colonization and CRBSI.

	Rupp 2005 [48] 
	US
	Multicenter RCT
	Adult (mean 60-61y)
	ICU



	777
	Second-generation CSS-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization, CRBSI, all-cause mortality, catheter-related local infection, adverse effects and premature catheter removal.

	Sheng 2000 [49] 
	Taiwan
	Single-center RCT
	Adult (mean 61-64y)
	Surgical ICU 
	235
	CSS-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization, CRBSI and attributed mortality, catheter-related local infection.

	Sherertz 1996 [50] 
	US
	Multicenter RCT
	Adult (≥18 y)
	ICU
	254
	CHX-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization, CRBSI, catheter-related local infection, premature catheter removal.

	Smith 1995 [51] 
	US
	Single-center RCT
	All (mean 57-60y)
	Oncology
	133
	SIC versus standard uncoated CVCs. 
	Clinical sepsis, catheter colonization and adverse effects.

	Stoiser 2002 [52] 
	Austria
	Multicenter RCT 
	All (median 51-52y)
	Hematology-oncology* 

	97
	SIL-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization, clinically diagnosed sepsis and the use of antibiotics.

	Storey 2016 [53]
	US
	Single-center RCT
	Adults (≥18y)
	Various (Medical, medical ICU, oncology)
	167
	CHX-impregnated CVCs versus non-impregnated CVCs
	CRBSI and adverse events (venous thromboembolism and bleeding).

	Tennenberg 1997 [54] 
	US
	Single-center RCT
	All (mean 57-59y)
	ICU

	282
	CSS-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization, CRBSI and catheter-related local infection.

	Theaker 2002 [55] 
	UK
	Single-center RCT
	All (median 62y)
	ICU
	232
	CSS-impregnated CVCs versus non-impregnated CVCs.
	Clinical sepsis, CRBSI, all-cause mortality, catheter colonization, catheter-related local infection, premature catheter removal.

	Thornton 1996 [56] 
	UK
	Single-center RCT
	NR
	ICU

	176
	VAN-bonded CVCs versus unbonded CVCs. 
	Catheter colonization and adverse effects. 

	Van Heerden 1996 [57] 
	Australia
	Single-center RCT
	NR
	ICU
	54
	CSS-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization.

	Van Vliet 2001 [58] 
	Netherlands
	Single-center RCT
	Adult (mean 48y)
	Medical-surgical ICU
	94
	CSS-impregnated CVCs versus non-impregnated CVCs.
	Catheter colonization, CRBSI, all-cause mortality, catheter-related local infection.

	Walz 2010 [59] 
	US
	Multicenter non-inferiority RCT 
	Adult (mean 59-60y)
	ICU
	960
	5FU-coated CVCs versus CSS coated CVCs.
	Clinically-diagnosed sepsis, CRBSI, all-cause mortality, catheter-related local infection, catheter colonization, adverse effects and the use of systematic antibiotics.

	Yucel 2004 [60]
	Germany
	Multi-center RCT
	Adult (18-80y)
	Surgical
	223
	MCR-impregnated CVCs versus non-impregnated CVCs.
	Clinically diagnosed sepsis, CRBSI, catheter colonization, catheter-related local infection and premature catheter removal.

	Notes
* Included transplant patients 

Abbreviations
BZK, benzalkonium; CFZ, cefazolin; CHX, chlorhexidine; CRBSI, catheter-related bloodstream infection; CSS, chlorhexidine-silver sulphadiazine; CVC, central venous catheter; 5FU, 5-fluorouracil; HEP, heparin; ICU, intensive care unit; MCR, miconazole-rifampicin; MNR, minocycline-rifampicin; NO, no impregnation; NR; not reported or insufficient information; RCT, randomized controlled trial; SIC, silver impregnated cuff; SPC, silver-platinum-carbon; SIL, silver; TEC, teicoplanin; TPN, total parenteral nutrition; VAN, vancomycin; y, years.
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i. Catheter-related local infection 

	[image: ]
ii. Catheter colonization
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iii. Catheter colonization per 1,000 catheter days
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iv. Skin or site colonization
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v. Mortality from CRBSI
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vi. Adverse effects
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vii. Catheter failure or premature catheter removal

	





[bookmark: _Toc451531503][bookmark: _Toc464558540]Appendix 5. Summary effects of central venous catheters with or without impregnation on secondary outcomes 

i. [bookmark: _Toc451531504][bookmark: _Toc464558541]Catheter-related local infection
	MCR
	-
	-
	0.25
(0.10-0.64)
	-
	-
	-
	-

	0.53
(0.04-6.95)
	BZK
	-
	0.46
(0.04-5.02)
	-
	-
	-
	-

	0.26
(0.09-0.70)
	0.49
(0.04-5.37)
	CSS
	0.93
(0.72-1.21)
	-
	-
	0.60 
(0.14-2.50)
	-

	0.25
(0.01-0.64)
	0.46
(0.04-5.02)
	0.95
(0.73-1.23)
	NO
	0.86
(0.27-2.78)
	0.72
(0.15-3.57)
	-
	0.49
(0.05-5.26)

	0.21
(0.05-0.97)
	0.40
(0.03-5.70)
	0.82
(0.25-2.72)
	0.87
(0.27-2.77)
	MNR
	-
	-
	-

	0.18
(0.03-1.14)
	0.34
(0.02-5.89)
	0.69
(0.14-3.43)
	0.73
(0.15-3.54)
	0.84
(0.12-6.01)
	CFZ
	-
	-

	0.16
(0.03-0.89)
	0.29
(0.02-4.77)
	0.60
(0.14-2.50)
	0.63
(0.15-2.69)
	0.73
(0.11-4.70)
	0.87
(0.10-7.44)
	5FU
	-

	0.12
(0.01-1.59)
	0.23
(0.01-6.65)
	0.47
(0.04-5.15)
	0.49
(0.05-5.35)
	0.57
(0.04-8.11)
	0.68
(0.04-11.87)
	0.78
(0.05-12.69)
	CHX

	93.3

	70.6
	53.1
	47.0
	41.5
	36.0
	30.9
	27.6

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Results of direct comparisons were listed in the upper triangle where the estimation was calculated as the column-defining treatment compared with the row-defining treatment. Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
BZK, benzalkonium; CFZ, cefazolin; CHX, chlorhexidine; CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; 5FU, 5-fluorouracil; MCR, miconazole-rifampicin; MNR, minocycline-rifampicin; SUCRA, surface under the cumulative ranking curve; NO, no impregnation.






ii. [bookmark: _Toc451531505][bookmark: _Toc464558542]Catheter colonization
	MCR
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.14
(0.06-0.32)
	-

	0.98
(0.09-10.54)
	CFZ
	-
	-
	-
	-
	-
	-
	-
	-
	0.14
(0.02-1.18)
	-

	0.41
(0.11-1.48)
	0.40
(0.04-4.27)
	5FU
	-
	
	0.57 
(0.28-1.15)
	-
	-
	-
	-
	-
	-

	0.34
(0.09-1.32)
	0.33
(0.03-3.67)
	0.82
(0.22-3.04)
	HEP
	
	2.16
(1.18-3.97)
	-
	-
	-
	-
	0.42
(0.18-0.99)
	-

	0.34
(0.07-1.49)
	0.33
(0.03-3.94)
	1.00
(0.22-4.44)
	1.00
(0.22-4.54)
	MNR
	0.37 
(0.25-0.53)
	-
	-
	-
	0.61 
(0.38-0.97)
	0.51 
(0.31-0.85)
	-

	0.23
(0.09-0.62)
	0.23
(0.03-2.09)
	0.57
(0.24-1.33)
	0.70
(0.26-1.90)
	0.57
(0.17-1.96)
	CSS
	-
	-
	-
	-
	0.66 
(0.53-0.82)
	0.43 
(0.23-0.82)

	0.24
(0.08-0.72)
	0.23
(0.02-2.25)
	0.57
(0.20-1.63)
	0.70
(0.22-2.19)
	0.70
(0.19-2.54)
	1.01
(0.55-1.84)
	BZK
	-
	-
	0.71 
(0.53-0.95)
	0.56
(0.39-0.83)
	-

	0.23
(0.08-0.73)
	0.23
(0.02-2.25)
	0.57
(0.20-1.65)
	0.69
(0.22-2.22)
	0.69
(0.19-2.57)
	1.00
(0.53-1.89)
	0.99
(0.43-2.30)
	SIC
	-
	-
	0.57
(0.15-2.15)
	-

	0.18
(0.06-0.54)
	0.18
(0.02-1.72)
	0.45
(0.16-1.23)
	0.54
(0.18-1.66)
	0.54
(0.15-1.93)
	0.78
(0.45-1.35)
	0.78
(0.36-1.68)
	0.78
(0.35-1.75)
	VAN
	-
	0.77
(0.63-0.93)
	-

	0.15
(0.06-0.42)
	0.15
(0.02-1.40)
	0.38
(0.15-0.95)
	0.46
(0.16-1.29)
	0.46
(0.14-1.51)
	0.66
(0.46-0.94)
	0.66
(0.34-1.25)
	0.66
(0.33-1.31)
	0.85
(0.46-1.55)
	SPC
	0.92
(0.76-1.10)
	-

	0.14
(0.05-0.36)
	0.14
(0.02-1.25)
	0.34
(0.14-0.82)
	0.42
(0.16-1.12)
	0.42
(0.13-1.32)
	0.60
(0.50-0.72)
	0.60
(0.34-1.06)
	0.60
(0.33-1.11)
	0.77
(0.46-1.30)
	0.91
(0.67-1.24)
	NO
	1.00
(0.86-1.16)

	0.10
(0.03-0.33)
	0.10
(0.01-0.99)
	0.25
(0.08-0.79)
	0.29
(0.09-1.00)
	0.29
(0.08-1.15)
	0.43
(0.19-0.97)
	0.42
(0.17-1.06)
	0.42
(0.16-1.10)
	0.54
(0.22-1.33)
	0.64
(0.29-1.41)
	0.70
(0.34-1.46)
	SIL

	93.0

	86.0
	73.2
	63.8
	63.1
	50.3
	48.9
	48.3
	32.9
	21.5
	13.7
	5.2

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Results of direct comparisons were listed in the upper triangle where the estimation was calculated as the column-defining treatment compared with the row-defining treatment. Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
BZK, benzalkonium; CFZ, cefazolin; CHX, chlorhexidine; CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; 5FU, 5-fluorouracil; HEP, heparin; MCR, miconazole-rifampicin; MNR, minocycline-rifampicin; SIC, silver impregnated cuff; SIL, silver; SPC, silver-platinum-carbon; SUCRA, surface under the cumulative ranking curve; VAN, vancomycin; NO, no impregnation.






iii. [bookmark: _Toc451531506][bookmark: _Toc464558543]Catheter colonization per 1,000 catheter days
	CSS

	2.44
(1.25-4.76)
	-
	0.48
(0.25-0.92)
	-
	0.64 
(0.48-0.86)

	2.43
(0.77-7.61)
	SIL
	-
	-
	-
	0.86 
(0.64-1.15)

	0.62
(0.25-1.57)
	0.85
(0.23-3.17)
	MNR
	-
	0.53
(0.32-0.86)
	0.73
(0.29-1.80)

	0.48
(0.16-1.49)
	0.20
(0.04-0.99)
	0.77
(0.18-3.33)
	HEP
	-
	-

	0.47
(0.14-1.61)
	0.65
(0.14-3.00)
	0.76
(0.21-2.80)
	0.99
(0.19-5.19)
	SPC
	1.04
(0.57-1.91)

	0.49
(0.28-0.88)
	0.68
(0.23-2.01)
	0.79
(0.38-1.66)
	1.03
(0.29-3.64)
	1.04
(0.36-3.06)
	NO

	86.3

	61.4
	52.5
	34.6
	34.0
	31.2

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Results of direct comparisons were listed in the upper triangle where the estimation was calculated as the column-defining treatment compared with the row-defining treatment. Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; HEP, heparin; MNR, minocycline-rifampicin; SIL, silver; SPC, silver-platinum-carbon; SUCRA, surface under the cumulative ranking curve; NO, no impregnation.






iv. [bookmark: _Toc451531507][bookmark: _Toc464558544]Skin or site colonization
	SPC 
	-
	-
	0.63
(0.38-1.02)

	0.71
(0.31-1.62)
	SIL
	-
	0.88
(0.77-1.01)

	0.71
(0.43-1.17)
	1.00
(0.51-1.98)
	CFZ 
	0.88
(0.45-1.71)

	0.63
(0.38-1.01)
	0.88
(0.77-1.01)
	0.88
(0.45-1.71)
	NO

	89.0

	51.7
	45.1
	14.2

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Results of direct comparisons were listed in the upper triangle where the estimation was calculated as the column-defining treatment compared with the row-defining treatment. Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
CFZ, cefazolin; CI, confidence interval; SIL, silver; SPC, silver-platinum-carbon; SUCRA, surface under the cumulative ranking curve; NO, no impregnation.






v. [bookmark: _Toc451531508][bookmark: _Toc464558545]Mortality attributed to CRBSI
	MNR 
	0.21 
(0.01-4.39)
	-
	-
	0.29
(0.01-7.00)

	0.33
(0.03-3.74)
	CSS 
	-
	-
	0.22
(0.01-4.45)

	0.31
(0.00-31.14)
	0.93
(0.01-77.81)
	CFZ 
	-
	Not estimable

	0.17
(0.00-17.57)
	0.52
(0.01-43.92)
	0.56
(0.00-139.39)
	HEP 
	Not estimable

	0.17
(0.01-2.03)
	0.52
(0.06-4.24)
	0.56
(0.01-27.46)
	1.00
(0.02-49.99)
	NO

	79.6

	51.1
	49.7
	38.6
	31.0

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Results of direct comparisons were listed in the upper triangle where the estimation was calculated as the column-defining treatment compared with the row-defining treatment. Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
CFZ, cefazolin; CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; HEP, heparin; MNR, minocycline-rifampicin; SUCRA, surface under the cumulative ranking curve; NO, no impregnation.






vi. [bookmark: _Toc451531509][bookmark: _Toc464558546]Catheter failure
	SIL  
	-
	-
	-
	-
	0.54
(0.23-1.25)
	-
	-

	0.78
(0.26-2.37)
	MCR  
	-
	-
	-
	0.69
(0.36-1.32)
	-
	-

	0.55
(0.22-1.38)
	0.71
(0.33-1.51)
	SPC
	-
	-
	0.93
(0.78-1.11)
	-
	-

	0.59
(0.24-1.46)
	0.76
(0.36-1.60)
	0.98 
(0.54-1.79)
	BZK
	-
	0.93
(0.58-1.50)
	-
	-

	0.58
(0.21-1.60)
	0.74
(0.31-1.78)
	0.94 
(0.64-1.38)
	0.96 
(0.52-1.76)
	MNR
	0.75
(0.51-1.11)
	1.06 
(0.86-1.31)
	-

	0.54
(0.23-1.28)
	0.69
(0.35-1.39)
	0.92 
(0.69-1.21)
	0.93 
(0.56-1.56)
	0.97 
(0.73-1.30)
	NO
	0.94
(0.85-1.04)
	0.77 
(0.50-1.17)

	0.52
(0.22-1.27)
	0.67
(0.33-1.37)
	0.89 
(0.65-1.22)
	0.91 
(0.52-1.59)
	0.95 
(0.72-1.25)
	0.97
(0.84-1.13)
	CSS
	-

	0.41
(0.15-1.12)
	0.53
(0.23-1.25)
	0.71 
(0.40-1.24)
	0.71 
(0.34-1.49)
	0.75 
(0.42-1.33)
	0.77
(0.47-1.26)
	0.79
(0.47-1.32)
	CHX 

	86.7

	75.7
	55.7
	49.8
	45.1
	40.5
	33.7
	12.7

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Results of direct comparisons were listed in the upper triangle where the estimation was calculated as the column-defining treatment compared with the row-defining treatment. Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
BZK, benzalkonium; CHX, chlorhexidine; CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; MCR, miconazole-rifampicin; MNR, minocycline-rifampicin; SIL, silver; SPC, silver-platinum-carbon; SUCRA, surface under the cumulative ranking curve; NO, no impregnation.






vii. [bookmark: _Toc451531510][bookmark: _Toc464558547]Adverse effects
	SIL
	-
	0.31 
(0.03-2.97)
	-
	Not estimable
	-
	-

	0.59 
(0.04-8.40)
	MNR
	0.84
(0.31-2.26)
	-
	-
	-
	-

	0.49 
(0.06-4.19)
	0.84 
(0.17-4.09)
	NO
	0.99
(0.66-1.49)
	0.89 
(0.75-1.05)
	0.49
(0.18-1.35)
	0.28 
(0.15-0.52)

	0.49 
(0.04-6.49)
	0.83 
(0.10-7.13)
	0.99
(0.23-4.24)
	SPC
	-
	-
	-

	0.44 
(0.05-4.32)
	0.76 
(0.12-4.79)
	0.90 
(0.35-2.32)
	0.91 
(0.16-5.15)
	CSS
	-
	-

	0.24 
(0.02-3.78)
	0.41 
(0.04-4.28)
	0.49 
(0.09-2.75)
	0.50 
(0.05-4.72)
	0.54 
(0.08-3.88)
	HEP
	-

	0.18 
(0.01-2.07)
	0.30 
(0.04-2.22)
	0.36 
(0.10-1.21)
	0.36 
(0.05-2.41)
	0.40 
(0.08-1.85)
	0.73 
(0.09-6.02)
	CHX

	76.3
	62.4
	58.9
	56.4
	52.3
	28.8
	14.9

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Results of direct comparisons were listed in the upper triangle where the estimation was calculated as the column-defining treatment compared with the row-defining treatment. Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
CHX, chlorhexidine; CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; HEP, heparin; MNR, minocycline-rifampicin; SIL, silver; SPC, silver-platinum-carbon; SUCRA, surface under the cumulative ranking curve; NO, no impregnation.





[bookmark: _Toc451531511][bookmark: _Toc464558548]Appendix 6. Subgroup analyses
A. Method in subgroup analyses
1. Baseline risk
In general, studies were assigned to higher and lower baseline risk using the median event rate of the control group across the included studies as the cut-off. Studies with control event rates equal to or higher than the median event rate as higher risk, while the remaining as lower risk. 

For head-to-head trial, intervention with a higher event rate was assumed to be the control group. The median event rate of the control group for a particular comparison was benchmarked against to that of studies with no impregnation. For example, for trials comparing CSS and other antimicrobial impregnation, control was assumed to be CSS when its event rate is higher than that of comparator. The median event rate of CSS was then benchmarked against to the median event rate of control group estimated from all studies comparing no impregnation and CSS. The adjusted median event rate of CSS was used as the cut-off for these trials to assign their baseline risk.

2. Participant type
Studies were grouped according to the participant type – (i) patients receiving care in ICU, (ii) patients in hematological or oncological units, (iii) a mixture of patients including ICU and non-ICU, and (iv) patients receiving TPN. However, this analysis was not performed on TPN patients due to no significant difference between no impregnation and antimicrobial impregnation for both CRBSI and catheter colonization was reported in the related Cochrane review.


B. Summary network effects of central venous catheters with or without impregnation from the subgroup analysis of catheter-related bloodstream infection (CRBSI) based on baseline risks
i. [bookmark: _Toc451531323]Lower baseline risk
	MNR
	-
	-
	-
	-
	-
	-
	-
	-
	-

	0.44 
(0.02-8.45)
	SIC
	-
	-
	-
	-
	-
	-
	-
	-

	0.17 
(0.02-1.32)
	0.38 
(0.04-3.31)
	CSS
	-
	-
	-
	-
	-
	-
	-

	0.22 
(0.00-17.60)
	0.49 
(0.01-41.57)
	1.30 
(0.03-65.34)
	CFZ
	-
	-
	-
	-
	-
	-

	0.15 
(0.02-1.29)
	0.35 
(0.04-3.19)
	0.92 
(0.44-1.93)
	0.71 
(0.01-36.74)
	SIL
	
	
	
	
	

	0.14 
(0.00-11.15)
	0.31 
(0.00-26.33)
	0.81 
(0.02-41.45)
	0.63 
(0.00-156.44)
	0.88 
(0.02-46.11)
	MCR
	-
	-
	-
	-

	0.12 
(0.00-3.60)
	0.27 
(0.01-8.61)
	0.72 
(0.05-11.28)
	0.56 
(0.00-64.44)
	0.78 
(0.05-12.69)
	0.89 
(0.01-104.16)
	BZK
	-
	-
	-

	0.12 
(0.01-1.32)
	0.28 
(0.02-3.22)
	0.74 
(0.21-2.65)
	0.57 
(0.01-33.63)
	0.80 
(0.21-3.10)
	0.91 
(0.02-54.45)
	1.02 
(0.05-19.92)
	SPC
	-
	-

	0.12 
(0.02-0.93)
	0.27 
(0.03-2.30)
	0.72 
(0.48-1.10)
	0.56 
(0.01-27.46)
	0.78 
(0.43-1.45)
	0.89 
(0.02-44.50)
	1.00 
(0.07-15.12)
	0.98 
(0.29-3.28)
	NO
	-

	0.05 
(0.00-0.54)
	0.12 
(0.01-1.33)
	0.31 
(0.09-1.07)
	0.24 
(0.00-14.01)
	0.34 
(0.09-1.25)
	0.38 
(0.01-22.68)
	0.43 
(0.02-8.26)
	0.42 
(0.08-2.26)
	0.43 
(0.13-1.38)
	CHX

	88.8
	74.7
	55.6
	53.4
	50.2
	45.4
	42.7
	40.1
	35.5
	13.6

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
BZK, benzalkonium; CFZ, cefazolin; CHX, chlorhexidine; CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; MCR, miconazole-rifampicin; MNR, minocycline-rifampicin; NO, no impregnation; SIC, silver impregnated cuff; SIL, silver; SPC, silver-platinum-carbon; SUCRA, surface under the cumulative ranking curve.






ii. [bookmark: _Toc451531324]Higher baseline risk
	MNR
	-
	-
	-
	-
	-
	-
	-
	-
	-

	0.74 
(0.23-2.45)
	HEP
	-
	-
	-
	-
	-
	-
	-
	-

	0.64 
(0.26-1.59)
	0.87 
(0.27-2.78)
	SIL
	-
	-
	-
	-
	-
	-
	-

	0.52 
(0.14-1.84)
	0.69 
(0.16-3.02)
	0.80 
(0.22-2.87)
	BZK
	-
	-
	-
	-
	-
	-

	0.46 
(0.13-1.69)
	0.62 
(0.14-2.77)
	0.71 
(0.20-2.52)
	0.89 
(0.18-4.33)
	SPC
	-
	-
	-
	-
	-

	0.44 
(0.16-1.19)
	0.59 
(0.17-2.03)
	0.68 
(0.25-1.85)
	0.85 
(0.24-3.02)
	0.95 
(0.24-3.75)
	5FU
	-
	-
	-
	-

	0.40 
(0.09-1.85)
	0.54 
(0.10-2.95)
	0.63 
(0.14-2.78)
	0.78 
(0.13-4.58)
	0.88 
(0.15-5.10)
	0.92 
(0.19-4.50)
	TEC
	-
	-
	-

	0.40 
(0.20-0.81)
	0.54 
(0.19-1.49)
	0.62 
(0.31-1.27)
	0.78 
(0.27-2.23)
	0.87 
(0.27-2.83)
	0.92 
(0.45-1.85)
	1.00 
(0.24-4.12)
	CSS
	-
	-

	0.35 
(0.09-1.39)
	0.47 
(0.10-2.25)
	0.54 
(0.14-2.08)
	0.68 
(0.13-3.51)
	0.76 
(0.15-3.91)
	0.80 
(0.19-3.39)
	0.87 
(0.14-5.37)
	0.87 
(0.25-3.09)
	SIC
	-

	0.30 
(0.15-0.59)
	0.41 
(0.15-1.11)
	0.47 
(0.26-0.85)
	0.58 
(0.19-1.80)
	0.66 
(0.22-2.00)
	0.69 
(0.31-1.54)
	0.75 
(0.19-2.95)
	0.75 
(0.51-1.11)
	0.86 
(0.26-2.87)
	NO

	89.0
	73.2
	68.2
	53.8
	45.9
	42.8
	39.9
	37.7
	33.0
	16.5

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
BZK, benzalkonium; CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; HEP, heparin; MNR, minocycline-rifampicin; NO, no impregnation; SIC, silver impregnated cuff; SIL, silver; SPC, silver-platinum-carbon; SUCRA, surface under the cumulative ranking curve; TEC, teicoplanin.






C. Summary network effects of central venous catheters with or without impregnation from the subgroup analysis of catheter colonization based on baseline risks
i. Lower baseline risk
	CFZ
	-
	-
	-
	-
	-
	-
	-

	0.31 
(0.03-3.12)
	MNR
	-
	-
	-
	-
	-
	-

	0.26 
(0.03-2.48)
	0.84 
(0.44-1.60)
	CSS
	-
	-
	-
	-
	-

	0.23 
(0.02-2.37)
	0.74 
(0.31-1.79)
	0.88 
(0.43-1.81)
	SIC
	-
	-
	-
	-

	0.14 
(0.01-1.92)
	0.44 
(0.10-2.03)
	0.53 
(0.13-2.20)
	0.59 
(0.13-2.82)
	BZK
	-
	-
	-

	0.14 
(0.01-1.39)
	0.45 
(0.21-0.98)
	0.54 
(0.30-0.96)
	0.61 
(0.26-1.41)
	1.02 
(0.23-4.58)
	SPC
	-
	-

	0.14 
(0.01-1.28)
	0.44 
(0.25-0.79)
	0.53 
(0.40-0.69)
	0.59 
(0.31-1.16)
	1.00 
(0.25-4.08)
	0.98 
(0.58-1.63)
	NO
	-

	0.13 
(0.01-1.26)
	0.42 
(0.20-0.86)
	0.49 
(0.30-0.81)
	0.56 
(0.25-1.24)
	0.94 
(0.21-4.10)
	0.92 
(0.46-1.81)
	0.94 
(0.60-1.47)
	SIL

	92.2
	77.5
	69.5
	59.8
	30.7
	26.0
	24.1
	20.2

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
BZK, benzalkonium; CFZ, cefazolin; CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; MNR, minocycline-rifampicin; SIC, silver impregnated cuff; SIL, silver; SPC, silver-platinum-carbon; SUCRA, surface under the cumulative ranking curve; NO, no impregnation.






ii. Higher baseline risk
	MCR
	-
	-
	-
	-
	-
	-
	-
	-
	-

	0.36
(0.11-1.20)
	5FU
	-
	-
	-
	-
	-
	-
	-
	-

	0.34
(0.09-1.20)
	0.92
(0.27-3.67)
	HEP
	-
	-
	-
	-
	-
	-
	-

	0.34
(0.08-1.38)
	1.00
(0.24-4.09)
	1.00
(0.24-4.19)
	MNR
	-
	-
	-
	-
	-
	-

	0.26
(0.09-0.73)
	0.72
(0.28-1.87)
	0.78
(0.27-2.25)
	0.78
(0.23-2.64)
	BZK
	-
	-
	-
	-
	-

	0.21
(0.08-0.52)
	0.57
(0.26-1.24)
	0.62
(0.24-1.60)
	0.57
(0.18-1.86)
	0.79
(0.45-1.39)
	CSS
	-
	-
	-
	-

	0.18
(0.07-0.48)
	0.50
(0.20-1.21)
	0.54
(0.20-1.48)
	0.54
(0.17-1.74)
	0.69
(0.36-1.33)
	0.87
(0.56-1.35)
	VAN
	-
	-
	-

	0.16
(0.06-0.42)
	0.45
(0.19-1.06)
	0.49
(0.18-1.30)
	0.48
(0.15-1.54)
	0.62
(0.33-1.30)
	0.78
(0.53-1.16)
	0.89
(0.53-1.50)
	SPC
	-
	-

	0.15
(0.06-0.37)
	0.41
(0.18-0.94)
	0.44
(0.17-1.15)
	0.44
(0.14-1.36)
	0.57
(0.32-1.00)
	0.71
(0.53-0.97)
	0.82
(0.52-1.29)
	0.91
(0.60-1.39)
	SIL
	-

	0.14
(0.06-0.35)
	0.38
(0.17-0.85)
	0.42
(0.17-1.05)
	0.42
(0.14-1.25)
	0.53
(0.31-0.90)
	0.67
(0.54-0.83)
	0.77
(0.52-1.13)
	0.86
(0.61-1.22)
	0.94
(0.74-1.20)
	NO

	98.0
	74.5
	69.5
	67.5
	60.9
	47.0
	34.7
	24.4
	15.3
	8.1

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
BZK, benzalkonium; CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; 5FU, 5-fluorouracil; HEP, heparin; MNR, minocycline-rifampicin; SIL, silver; SPC, silver-platinum-carbon; SUCRA, surface under the cumulative ranking curve; VAN, vancomycin; NO, no impregnation.







D. Summary network effects of central venous catheters with or without impregnation from the subgroup analysis of catheter-related bloodstream infection (CRBSI) based on participant type
i. ICU 
	MNR
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	1.48 
(0.14-15.54)
	SIC
	-
	-
	-
	-
	-
	-
	-
	-
	-

	0.76 
(0.14-4.21)
	0.51 
(0.04-7.42)
	SPC
	-
	-
	-
	-
	-
	-
	-
	-

	0.64 
(0.23-1.74)
	0.43 
(0.04-4.22)
	0.84 
(0.17-4.22)
	SIL
	-
	-
	-
	-
	-
	-
	-

	0.72 
(0.01-40.38)
	0.49 
(0.01-44.66)
	0.95 
(0.01-64.58)
	1.13 
(0.02-60.67)
	CFZ
	-
	-
	-
	-
	-
	-

	0.54 
(0.19-1.53)
	0.37 
(0.04-3.76)
	0.71 
(0.13-3.83)
	0.85 
(0.33-2.18)
	0.75 
(0.01-41.18)
	5FU
	-
	-
	-
	-
	-

	0.54 
(0.11-2.58)
	0.36 
(0.03-4.80)
	0.71 
(0.09-5.31)
	0.84 
(0.20-3.62)
	0.74 
(0.01-47.61)
	0.99 
(0.21-4.62)
	TEC
	-
	-
	-
	-

	0.49 
(0.22-1.12)
	0.33 
(0.04-3.14)
	0.65 
(0.14-3.08)
	0.78 
(0.39-1.55)
	0.68 
(0.01-35.77)
	0.92 
(0.48-1.75)
	0.92 
(0.23-3.70)
	CSS
	-
	-
	-

	0.38 
(0.06-2.27)
	0.26 
(0.02-4.01)
	0.50 
(0.05-4.62)
	0.60 
(0.11-3.37)
	0.53 
(0.01-37.52)
	0.71 
(0.13-3.91)
	0.71 
(0.09-5.86)
	0.77 
(0.16-3.76)
	HEP
	-
	-

	0.40 
(0.18-0.92)
	0.27 
(0.03-2.47)
	0.53 
(0.12-2.39)
	0.63 
(0.35-1.13)
	0.56 
(0.01-28.61)
	0.75 
(0.35-1.58)
	0.75 
(0.20-2.86)
	0.81 
(0.56-1.19)
	1.05 
(0.21-5.36)
	NO
	-

	0.17 
(0.03-0.90)
	0.12 
(0.01-1.61)
	0.22 
(0.03-1.81)
	0.27 
(0.06-1.26)
	0.24 
(0.00-15.61)
	0.31 
(0.06-1.60)
	0.32 
(0.04-2.27)
	0.34 
(0.08-1.53)
	0.44 
(0.05-3.92)
	0.42 
(0.10-1.79)
	CHX

	78.2
	77.7
	61.4
	59.3
	54.8
	49.3
	48.3
	44.2
	36.7
	29.3
	10.9

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
CFZ, cefazolin; CHX, chlorhexidine; CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; 5FU, 5-fluorouracil; HEP, heparin; MNR, minocycline-rifampicin; NO, no impregnation; SIC, silver impregnated cuff; SIL, silver; SPC, silver-platinum-carbon; SUCRA, surface under the cumulative ranking curve; TEC, teicoplanin.






ii. Hematological/oncological units
	MNR
	-
	-
	-
	-
	-

	0.75 
(0.10-5.63)
	HEP
	-
	-
	-
	-

	0.41 
(0.08-2.01)
	0.54 
(0.11-2.72)
	SIL
	-
	-
	-

	0.30 (0.05-1.75)
	0.40 
(0.07-2.37)
	0.74 
(0.19-2.79)
	CSS
	-
	-

	0.20 
(0.01-4.74)
	0.27
 (0.01-6.37)
	0.51 
(0.03-9.21)
	0.69 
(0.03-13.79)
	BZK
	-

	0.20 
(0.05-0.84)
	0.27 
(0.06-1.14)
	0.51 
(0.24-1.07)
	0.69 
(0.24-1.99)
	1.00 
(0.06-16.52)
	NO

	83.4
	75.6
	53.9
	38.5
	31.3
	17.3

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
BZK, benzalkonium; CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; HEP, heparin; MNR, minocycline-rifampicin; NO, no impregnation; SIL, silver; SUCRA, surface under the cumulative ranking curve.







iii. Mixed settings
	MNR
	-
	-
	-
	-
	-
	-
	-
	-

	1.09 
(0.05-24.45)
	HEP
	-
	-
	-
	-
	-
	-
	-

	0.44 
(0.07-2.65)
	0.40 
(0.02-8.61)
	BZK
	-
	-
	-
	-
	-
	-

	0.34 
(0.07-1.66)
	0.31 
(0.02-5.92)
	0.78 
(0.33-1.81)
	CSS
	-
	-
	-
	-
	-

	0.16 
(0.00-9.88)
	0.15 
(0.00-18.04)
	0.36 
(0.01-21.83)
	0.47 
(0.01-25.77)
	MCR
	-
	-
	-
	-

	0.16 
(0.03-0.88)
	0.15 
(0.01-3.00)
	0.37 
(0.08-1.84)
	0.48 
(0.13-1.86)
	1.03 
(0.02-58.82)
	SIC
	-
	-
	-

	0.14 
(0.04-0.53)
	0.13 
(0.01-2.16)
	0.32 
(0.10-1.09)
	0.42 
(0.17-1.00)
	0.89 
(0.02-44.50)
	0.86 
(0.31-2.40)
	NO
	-
	-

	0.06 
(0.00-0.99)
	0.06 
(0.00-2.38)
	0.15 
(0.01-2.16)
	0.19 
(0.02-2.42)
	0.41 
(0.00-39.90)
	0.40 
(0.03-5.29)
	0.46 
(0.04-4.97)
	CHX
	-

	0.04 
(0.00-0.47)
	0.03 
(0.00-1.17)
	0.08 
(0.01-1.01)
	0.11 
(0.01-1.13)
	0.23 
(0.00-20.17)
	0.22 
(0.02-2.47)
	0.26 
(0.03-2.28)
	0.56 
(0.02-14.13)
	SPC

	86.8
	81.9
	70.1
	61.7
	43.1
	39.4
	32.9
	22.6
	11.6

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold. 

Abbreviations
CHX, chlorhexidine; CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; HEP, heparin; MCR, miconazole-rifampicin; MNR, minocycline-rifampicin; NO, no impregnation; SIC, silver impregnated cuff; SPC, silver-platinum-carbon; SUCRA, surface under the cumulative ranking curve.






E. Summary network effects of central venous catheters with or without impregnation from the subgroup analysis of catheter colonization based on participant type
i. ICU
	CFZ
	-
	-
	-
	-
	-
	-
	-
	-
	-

	0.38
(0.04-3.88)
	5FU
	-
	-
	-
	-
	-
	-
	-
	-

	0.33
(0.03-3.82)
	1.00
(0.24-4.20)
	MNR
	-
	-
	-
	-
	-
	-
	-

	0.26
(0.03-2.45)
	0.68
(0.25-1.83)
	0.78
(0.22-2.71)
	BZK
	-
	-
	-
	-
	-
	-

	0.22
(0.02-1.93)
	0.57
(0.26-1.27)
	0.57
(0.17-1.89)
	0.84
(0.47-1.50)
	CSS
	-
	-
	-
	-
	-

	0.18
(0.02-1.66)
	0.47
(0.19-1.19)
	0.54
(0.16-1.80)
	0.69
(0.34-1.40)
	0.83
(0.52-1.32)
	VAN
	-
	-
	-
	-

	0.17
(0.02-1.54)
	0.44
(0.18-1.10)
	0.51
(0.15-1.66)
	0.65
(0.32-1.29)
	0.77
(0.49-1.22)
	0.93
(0.51-1.70)
	SPC
	-
	-
	-

	0.14
(0.02-1.22)
	0.36
(0.16-0.82)
	0.42
(0.14-1.27)
	0.53
(0.31-0.93)
	0.64
(0.53-0.76)
	0.77
(0.50-1.19)
	0.83
(0.54-1.25)
	NO
	-
	-

	0.10
(0.01-1.00)
	0.26
(0.09-0.77)
	0.26
(0.06-1.07)
	0.39
(0.15-0.98)
	0.46
(0.23-0.95)
	0.56
(0.24-1.32)
	0.60
(0.26-1.41)
	0.73
(0.35-1.52)
	HEP
	-

	0.10
(0.01-0.95)
	0.25
(0.08-0.74)
	0.29
(0.08-1.08)
	0.38
(0.16-0.90)
	0.43
(0.20-0.91)
	0.54
(0.24-1.20)
	0.58
(0.26-1.28)
	0.70
(0.36-1.37)
	0.93
(0.33-2.64)
	SIL

	90.8
	81.9
	73.2
	68.0
	58.7
	44.3
	38.6
	23.1
	11.6
	9.9

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
BZK, benzalkonium; CFZ, cefazolin; CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; 5FU, 5-fluorouracil; HEP, heparin; MNR, minocycline-rifampicin; SIL, silver; SPC, silver-platinum-carbon; SUCRA, surface under the cumulative ranking curve; VAN, vancomycin; NO, no impregnation.






ii. Hematological/oncological units
	CSS
	-
	-
	-
	-

	0.44 
(0.24-0.80)
	SIL
	-
	-
	-

	0.42 
(0.11-1.67)
	0.96 
(0.26-3.51)
	BZK
	-
	-

	0.42 
(0.25-0.72)
	0.96 
(0.74-1.25)
	1.00 
(0.28-3.56)
	NO
	-

	0.39 
(0.16-0.91)
	0.88 
(0.43-1.80)
	0.91 
(0.22-3.84)
	0.91 
(0.47-1.79)
	SIC

	96.7
	44.9
	40
	37.1
	31.3

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Results of direct comparisons were listed in the upper triangle where the estimation was calculated as the column-defining treatment compared with the row-defining treatment. Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; SIC, silver impregnated cuff; SIL, silver; SUCRA, surface under the cumulative ranking curve; NO, no impregnation.






iii. Mixed settings
	MCR
	-
	-
	-
	-
	-
	-
	-

	0.53 
(0.06-4.55)
	CSS
	-
	-
	-
	-
	-
	-

	0.49 
(0.06-4.21)
	0.91 
(0.11-7.71)
	SIC
	-
	-
	-
	-
	-

	0.34 
(0.04-3.01)
	0.63 
(0.07-5.51)
	0.69 
(0.08-6.10)
	HEP
	-
	-
	-
	-

	0.26 
(0.04-1.60)
	0.48 
(0.08-2.91)
	0.53 
(0.09-3.23)
	0.76 
(0.12-4.85)
	MNR
	-
	-
	-

	0.21 
(0.02-2.42)
	0.40 
(0.04-4.43)
	0.43 
(0.04-4.90)
	0.63 
(0.05-7.28)
	0.82 
(0.10-6.97)
	BZK
	-
	-

	0.15 
(0.02-1.15)
	0.28 
(0.04-2.09)
	0.31 
(0.04-2.31)
	0.44 
(0.06-3.46)
	0.58 
(0.11-3.08)
	0.71 
(0.19-2.69)
	SPC
	-

	0.14 
(0.03-0.66)
	0.26 
(0.06-1.18)
	0.29 
(0.06-1.32)
	0.42 
(0.09-1.99)
	0.55 
(0.20-1.48)
	0.67 
(0.10-4.42)
	0.94 
(0.25-3.60)
	NO

	87.1
	70.2
	67.0
	53.7
	44.5
	38.4
	22.3
	16.7

	Notes
Impregnations are ordered according to SUCRA. Estimates were presented in risk ratio (95%CI). Network estimates were listed in the lower triangle where the estimation was calculated as the row-defining treatment compared with the column-defining treatment.  The SUCRA values are presented in the bottom of the table. The larger the SUCRA value, the better the treatment. Significant results are in bold.

Abbreviations
CI, confidence interval; CSS, chlorhexidine-silver sulfadiazine; HEP, heparin; MCR, miconazole-rifampicin; MNR, minocycline-rifampicin; SIC, silver impregnated cuff; SPC, silver-platinum-carbon; SUCRA, surface under the cumulative ranking curve; NO, no impregnation.








[bookmark: _Toc451531512][bookmark: _Toc464558549]Appendix 7. Comparison-adjusted funnel plot of all outcomes
	[image: ]
i. Clinically-diagnosed sepsis 
(A: NO; B: CSS; C: MCR; D: SPC; E: SIL; F: SIC; G: BZK)
	[image: ]
ii. CRBSI
(A: NO; B: CSS; C: MNR; D: MCR; E: TEC; F: CFZ; G: SPC; H: SIL; I: SIC; J: HEP; K: BZK; L: CHX; M: 5FU)

	[image: ]
iii. CRBSI per 1-000 catheter days
(A: NO; B: CSS; C: MNR; D: SPC; E: SIL; F: HEP)
	[image: ]
iv. All-cause mortality
(A: NO; B: CSS; C: SPC; D: SIL)

	[image: ]
v. Catheter-related local infection
(A: NO; B: CSS; C: MNR; D: MCR; E: CFZ; F: BZK; G: CHX; H: 5FU)
	[image: ]
vi. Catheter colonization 
(A: NO; B: CSS; C: MNR; D: MCR; E:VAN; F: CFZ; G: SPC; H: SIL; I: SIC; J: HEP; K: BZK; L: 5FU)

	[image: ]
vii. Catheter colonization per 1-000 catheter days
(A: NO; B: CSS; C: MNR; D: SPC; E: SIL; F: HEP)
	[image: ]
viii. Adverse effects
(A: NO; B: CSS; C: MNR; D: SPC; E: SIL; F: HEP; G: CHX)

	[image: ]
ix. Catheter failure or premature catheter removal
(A: NO; B: CSS; C: MNR; D: MCR; E: SPC; F: SIL; G: BZK; H: CHX)
	


	Abbreviations
BZK, benzalkonium; CFZ, cefazolin; CHX, chlorhexidine; CRBSI, catheter-related bloodstream infection; CSS, chlorhexidine-silver sulfadiazine; 5FU, 5,fluorouracil; HEP, heparin; MCR, miconazole-rifampicin; MNR, minocycline-rifampicin; NO, no impregnation; SIC, silver impregnated cuff; SIL, silver; SPC, silver-platinum-carbon; TEC, teicoplanin; VAN, vancomycin.






[bookmark: _Toc464558550]Appendix 8. Inconsistency of treatment triangular loop for each outcome network
	Closed triangular loop of evidence
	Inconsistency factor (95% CI)
	p-value
	Loop heterogeneity tau2

	Primary outcomes
	
	
	

	Clinically-diagnosed sepsis
	
	
	

	NO-CSS-SIL
	0.14 (0.00-0.70)
	0.61
	0.01

	CRBSI
	
	
	

	NO-CSS-HEP
	1.42 (0.00-3.39)
	0.16
	0.05

	NO-CSS-BZK
	0.54 (0.00-3.48)
	0.72
	0.07

	NO-CSS-MNR
	0.09 (0.00-1.44)
	0.90
	0.09

	CRBSI per 1,000 catheter days
	
	
	

	NO-CSS-MNR
	1.65 (0.00-4.94)
	0.11
	0.79

	NO-CSS-HEP
	1.31 (0.00-4.36)
	0.25
	0.68

	NO-MNR-SPC
	0.81 (0.00-2.93)
	0.35
	0.00

	All-cause mortality
	
	
	

	NO-CSS-SIL
	0.32 (0.00-1.16)
	0.45
	0.02

	Secondary outcomes
	
	
	

	Catheter-related local infections
	NA
	NA
	NA

	Catheter colonization
	
	
	

	NO-CSS-HEP
	1.13 (0.00-2.57)
	0.12
	0.08

	NO-CSS-MNR
	0.85 (0.02-1.68)
	0.04‡
	0.09

	NO-CSS-SIL
	0.36 (0.00-1.28)
	0.44
	0.05

	NO-MNR-SPC
	0.01 (0.00-0.82)
	0.98
	0.05

	NO-SPC-BZK
	0.13 (0.00-0.65)
	0.61
	0.00

	Catheter colonization per 1,000 catheter days
	
	
	

	NO-MNR-SPC
	0.44 (0.00-1.26)
	0.29
	0.00#

	NO-CSS-SIL
	1.33 (0.01-2.65)
	0.04‡
	0.13

	Skin or site colonization
	NA
	NA
	NA

	Mortality from CRBSI
	
	
	

	NO-CSS-MNR
	1.25 (0.00-6.26)
	0.63
	0.00#

	Adverse effects
	
	
	

	NO-CSS-SIL
	0.70 (0.00-5.07)
	0.75
	0.00

	Catheter or premature catheter removal
	
	
	

	NO-CSS-MNR
	0.38 (0.00-0.87)
	0.12
	0.00

	Notes
# Heterogeneity of loop could be estimated due to insufficient observations and was set equal to o
‡ Significant inconsistency where p-value<0.05

Abbreviations
BZK, benzalkonium; CI, confidence interval; CRBSI, catheter-related bloodstream infection; CSS, chlorhexidine-silver sulfadiazine; HEP, heparin; MNR, minocycline-rifampicin; NO, no impregnation; SIL, silver; SPC, silver-platinum-carbon.






[bookmark: _Toc464558551]Appendix 9. Assessment of global inconsistency in networks using the global Wald test 
	Network outcome 
	Chi-square 
	P-value for test of global inconsistency 

	Primary outcomes
	
	

	Clinically-diagnosed sepsis
	0.86
	0.65

	CRBSI
	2.23
	0.82

	CRBSI per 1,000 catheter days
	3.43
	0.33

	All-cause mortality
	0.93
	0.63

	Secondary outcomes
	
	

	Catheter-related local infections
	0.49
	0.48

	Catheter colonization
	12.17
	0.14

	Catheter colonization per 1,000 catheter days
	4.55
	0.21

	Skin or site colonization
	0.00
	0.96

	Mortality from CRBSI
	0.24
	0.63

	Adverse effects
	0.10
	0.75

	Catheter or premature catheter removal
	1.74
	0.19
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