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Table S1. Detailed characteristics of included studies
	Study, country
	Design and setting
	Sample size, n
	Population and demographics
	Catheter and infection scope
	Pathogens
	Eligibility/scope note

	Randomized controlled trials

	Lesens, 2024 (ETHALOCK)
France
	Double-blind active-controlled RCT; multicenter
	61 (ELT/VLT: 31/30)
	ST, 48 (78.7%); HM, 9 (14.8%); other, 4 (6.6%); neutropenia within 7 days of infection, 7 (11.5%)
Age: Mean 63.9 ± 1.4 (range 32–84)
Female: 23 (37.7%)
	TIVAD; CRBSI, 41 (67.2%); CLABSI, 20 (32.8%). Complicated/local/colonization infections excluded.
	GP: CoNS, 61 (100%); oxacillin-resistant CoNS, 52.5%. S. lugdunensis was excluded
	Catheter colonization was excluded. No additional infection-scope issue identified.

	Rijnders, 2005
Belgium
	Double-blind placebo-controlled RCT; multicenter
	46 enrolled; 44 modified intention-to-treat (ALT/placebo, 21/23)
	Mixed cohort: haemato-oncology 34/46 (73.9%); other 12/46 (26.1%). Age: 49 vs 47 years. Two pediatric participants were included.
	TIVAD, 40; tunneled long-term intravascular device, 6; CRBSI; pocket/tunnel infection and yeast/mixed Gram-positive/Gram-negative infections excluded by protocol
	GP, 34 (77.3%); GN, 10 (22.7%). Main: CoNS, 27 (61.4%)
	Primary full text verified. Baseline table reports haemato-oncology/other = 16/6 in the ALT arm and 18/6 in placebo (34/46, 73.9% haemato-oncology overall). Retained under the review's approximately ≥70% target-population rule. Outcomes remain overall mixed-cohort RCT data; 46 were randomized and 44 entered modified intention-to-treat analysis.

	Nonrandomized comparative studies

	Zhang, 2025
China
	Retrospective comparative cohort; single-center
	67 (34/33)
	HM
Age: Median 58 (IQR 39–67)
Female: 27 (40.3%)
	PICC; CRBSI, 49 (73.1%); CLABSI, 18 (26.9%). Removal recommended for complicated infection.
	GN, 33 (49.3%); GP cocci, 24 (35.8%); fungi, 8 (11.9%); GP bacilli, 2 (3.0%). Main: CoNS, 16; E. coli, 11; K. pneumoniae/P. aeruginosa/C. tropicalis, 6 each. MDR, 28 (41.8%).
	No additional scope issue identified from the current extraction table.

	Ranganath, 2025
United States
	Retrospective comparative cohort; single-center
	287 (106/181)
	HCT, 121 (42.2%); HM without HCT, 60 (20.9%); ST, 18 (6.3%); other, 88 (30.7%)
Age: Median 59 (IQR 49–66)
Female: 99 (34.5%)
	Tunneled CVC, 138 (48.1%); TIVAD, 30 (10.5%); non-tunneled CVC, 14 (4.9%); dialysis catheter, 29 (10.1%); PICC, 68 (23.7%); other, 8 (2.8%); CRBSI, 193 (67.2%); catheter colonization, 94 (32.8%)
	ALT vs removal: GP, 83.0% vs 66.9%; GN, 22.6% vs 35.4%; fungi, 0% vs 5.0%. CoNS, 63.2% vs 32.6%; S. aureus, 1.9% vs 14.4%.
	Mixed cohort; cancer/HCT groups comprised 199/287 (69.3%). Retained under the review’s approximately 70% target-population rule. Outcomes are overall-cohort data and are not separately extractable for the cancer/HCT subset. Includes catheter colonization and dialysis catheters.

	Ranch-Lundin, 2021
Sweden
	Retrospective comparative observational cohort; single-center
	25 (LD/HD VLT: 12/13)
	Cancer, 22 (88.0%); other, 3 (12.0%); palliative care setting
Age: Mean 69 vs 63 (range 21–82)
Female: 15 (60.0%)
	NR; CRBSI
	NR
	Mixed oncologic/non-oncologic population or subgroup reporting.

	Zanwar, 2019
India
	Retrospective observational cohort; single-center
	46 (22 colonization + 15 CRBSI/ 9 CRBSI)
	HCT
Age: Median 29
Female: 11 (24.4%)
	Tunneled CVC; CRBSI, 24 (52.2%); catheter colonization, 22 (47.8%). Hemodynamically unstable patients were excluded.
	CRBSI: GN, 20/24 (83.3%); GP, 4/24 (16.7%). Main: P. aeruginosa, 6; E. coli/A. baumannii, 4 each; K. pneumoniae, 3. Colonization: CoNS, 10; GN, 10; polymicrobial, 2.
	Includes catheter colonization; CRBSI-specific separability should be retained in analyses.

	Freire, 2018
Brazil
	Observational cohort with prospective surveillance; single-center
	212 (57/155)
	ST, 132 (62.3%); HM, 80 (37.7%); neutropenia, 90 (42.5%)
Age: Median 52 (range 16–90)
Female: 91 (42.9%)
	TIVD, 182; tunneled CVC, 30 (n=212); CLABSI. Complicated/local infections excluded.
	Isolates: GN, 57.4%; GP, 36.1%; fungi, 6.0%. Main: S. aureus, 18.5%; E. coli, 15.3%; K. pneumoniae, 9.7%; S. epidermidis, 8.1%. Polymicrobial episodes, 15.6%; MDR isolates, 18.1%.
	Mixed-age cohort/range includes participants <18 years; adult-specific extractability requires confirmation.

	Hachem, 2018
Lebanon, Brazil, and Japan
	Prospective, nonrandomized phase II study with matched retrospective controls; multicenter
	44 (20/24)
	ST, 5 (11.4%); HM, 30 (68.2%); other, 9 (20.5%); neutropenia, 14 (31.8%). Cancer was present in 90% of ALT recipients
Age: Median 54 vs 59 (range 21–96)
Female: 13 (29.5%)
	PICC, 14 (31.8%); non-tunneled CVC, 13 (29.5%); tunneled CVC, 8 (18.2%); dialysis catheter, 8 (18.2%); CRBSI, 13 (29.5%); CLABSI, 31 (70.5%). Complicated/local infections excluded.
	GP, 25 (56.8%); GN, 18 (40.9%); polymicrobial, 1 (2.3%). Main: CoNS, 14; Klebsiella spp., 7; streptococci, 5; Enterococcus spp., 4.
	Mixed oncologic/non-oncologic population or subgroup reporting. Dialysis catheters were represented in the cohort.

	Raad, 2016
United States
	Prospective, nonrandomized phase II study with matched retrospective controls (1:2); single-center
	90 (30/60)
	ST, 21 (23.3%); HM, 69 (76.7%); neutropenia, 57 (63.3%)
Age: Median 54 vs 56 (range 21–83)
Female: 43 (47.8%)
	TIVAD, 18 (20.0%); tunneled CVC, 3 (3.3%); non-tunneled CVC, 27 (30.0%); PICC, 41 (45.6%); dialysis catheter, 1 (1.1%); CRBSI/CLABSI. Complicated/local infections excluded.
	GP, 48 (53.3%); GN, 41 (45.6%); polymicrobial, 1. Main: E. coli, 20; CoNS, 17; S. aureus, 15; streptococci, 12; P. aeruginosa, 9.
	Dialysis catheters were represented in the cohort.

	Vidal, 2016
France
	Prospective observational cohort; multicenter
	97 (22/75)
	ST, 97 (100%); metastatic disease, 72 (74.2%)
Age: Median 63 (range 39–89)
Female: 37 (38.2%)
	TIVAD, 97 (100%); CRBSI, 82/97 (84.5%); CLABSI, 15/97 (15.5%). Local port-pocket/tunnel infection was an overlapping criterion in 32/97.
	ALT subgroup: CoNS, 14/22; Enterobacteriaceae, 7/22; other, NR. Overall cohort: 103 microorganisms; GP cocci 59/103 (57.3%), GN bacilli 42/103 (40.8%), C. albicans 2/103 (1.9%).
	Confirmed TIVAP-related infection was harmonized as CRBSI and probable TIVAP-related infection as CLABSI; local infection criteria could overlap with confirmed infection.

	Wintenberger, 2012
France
	Retrospective comparative observational cohort; single-center
	51 (31/20)
	NR for analytic cohort (overall cohort: malignancy, 70.3%; other, 29.7%; median age 59; female 42%)
	NR for analytic cohort (overall cohort: TIVAD, 56.0%; other CVCs, 42.9%); uncomplicated CLABSI
	NR for analytic cohort
	Mixed cohort; malignancy 70.3% in the overall cohort. Retained under the review’s approximately >=70% target-population rule. Cancer-specific outcomes were not separately extractable; report outcomes as overall mixed-cohort results.

	Joo, 2011
South Korea
	Retrospective observational cohort; single-center
	38 (11/27)
	ST, 14 (36.8%); HM, 24 (63.2%); all patients were neutropenic
Age: Mean 50 ± 15
Female: 18 (47.4%)
	Tunneled CVC, 37 (97.4%); PICC, 1 (2.6%). Infection type for analytic n=38: NR. Overall cohort (n=51): CRBSI, 6; CLABSI, 31; local infection, 14.
	GP, 28/38 (73.7%); GN, 10/38 (26.3%). Main: CoNS, 18; S. aureus, 6; P. aeruginosa, 3; E. coli, 2.
	Analytic salvage cohort n=38; infection-type breakdown was not separately reported for this subgroup. Overall-cohort infection categories should not be assigned to the analytic cohort.

	Del Pozo, 2009a
Spain
	Prospective, nonrandomized case series with sequential treatment periods; single-center
	44 (17/27)
	ST, 37 (84.1%); HM, 7 (15.9%); neutropenia, 10 (22.7%)
Age: Mean 56.7 ± 13.1 vs 44.4 ± 18.6
Female: 24 (54.5%)
	TIVAD; CRBSI Complicated/local/polymicrobial infections excluded.
	GP: CoNS, 44 (100%)
	No additional scope issue identified from the current extraction table.

	Fortún, 2006
Spain
	Retrospective cohort with historical controls; single-center
	48 (19/29)
	Mixed cohort: ST, 14; HM, 21; other, 13 (oncology/hematology 35/48, 72.9%). Age: median 52 vs 58 years. Female: 60.4% overall.
	TIVAD, 28 (58.3%); tunneled CVC, 20 (41.7%); CRBSI. Complicated/local infections excluded.
	ALT vs control: CoNS, 73.7% vs 65.5%; S. aureus, 15.8% vs 13.8%; GN bacilli, 10.5% vs 20.7%.
	Mixed cohort retained under the review's approximately ≥70% target-population rule; cancer-specific outcomes were not separately extractable. Report comparative outcomes as overall mixed-cohort data.

	Prospective single-arm interventional studies

	Lebeaux, 2025
France
	Prospective phase I/II pilot trial; multicenter
	6 evaluable cancer patients (single-arm)
	Cancer. Demographics for the 6-patient evaluable subset: NR (overall cancer cohort n=7: median age 69 years [range 48–83]; female 4/7).
	TIVAD; CRBSI. Complicated/local infections excluded.
	Eligible n=6: P. aeruginosa, 2/6 (33.3%); CoNS, 3/6 (50.0%; S. epidermidis, S. hominis, S. haemolyticus); Enterobacterales, 1/6 (16.7%; E. coli).
	Review sample restricted to 6 evaluable cancer patients; broader cancer-cohort characteristics are labelled separately.

	Broom, 2008
Australia and New Zealand
	Prospective pilot study; multicenter
	19 enrolled; 17 evaluable for outcome assessment
	HM, 18 (94.7%); other, 1 (5.3%); neutropenia, 12 (63.2%)
Age: Median 47 (range 15–73)
Female: 8 (42.1%)
	Tunneled CVC, 17 (89.5%); TIVAD, 2 (10.5%); CLABSI. Complicated/local infections excluded.
	GP, 4 (21.1%); GN, 8 (42.1%); polymicrobial, 7 (36.8%). Main: CoNS, 5; P. aeruginosa/E. coli/A. baumannii, 2 each.
	Predominantly HM cohort. Two enrolled patients were not evaluable for the reported efficacy outcomes; efficacy denominators use n=17.

	Koldehoff & Zakrzewski, 2004
Germany
	Prospective pilot study; single-center
	11 (single-arm)
	ST, 8 (72.7%); HM, 3 (27.3%)
Age: Mean 64.5
Female: 8 (72.7%)
	TIVAD; CRBSI unresponsive to 48–72 h of intravenous antimicrobial therapy. Local/fungal infections excluded.
	GP, 5 (45.5%); GN, 6 (54.5%). Main: CoNS, 4 (36.4%); Acinetobacter baumannii, 2 (18.2%)
	No additional scope issue identified from the current extraction table.

	Viale, 2003
Italy
	Prospective, open-label, uncontrolled pilot study; multicenter
	9 (single-arm)
	ST, 2 (22.2%); HM, 7 (77.8%)
Age: Mean 54.7
Female: NR
	TIVAD, 2 (22.2%); tunneled CVC, 6 (66.7%); non-tunneled CVC, 1 (11.1%); CRBSI Complicated/local/fungal infections excluded.
	GP, 7 (77.8%): MRSE, 6 (66.7%); MRSA, 1 (11.1%). GN, 2 (22.2%): A. baumannii, 1 (11.1%); Aeromonas spp., 1 (11.1%)
	No additional scope issue identified from the current extraction table.

	Uncontrolled observational studies or case series

	Bayoudh, 2024
Belgium
	Retrospective case series; single-center
	17 (single-arm)
	HCT
Age: NR (overall cohort: median 52 years [range 17–72])
Female: NR (overall cohort: 29%)
	TIVAD; Uncomplicated CRBSI
	GP: CoNS, 17 (100%)
	Some characteristics were available only for the broader overall cohort. Mixed-age cohort/range includes participants <18 years; adult-specific extractability requires confirmation.

	Vassallo, 2024
France
	Retrospective observational cohort; multicenter
	22 (single-arm)
	ST, 19 (86.4%); HM, 2 (9.1%); other, 1 (4.5%)
Age: Mean 64
Female: 9 (40.9%)
	TIVAD; CRBSI
	GP: CoNS, 22 (100%)
	Mixed oncologic/non-oncologic population or subgroup reporting.

	Lafaurie, 2023
France
	Prospective observational cohort; multicenter
	100 (single-arm)
	ST, 75 (75.0%); HM, 21 (21.0%); cancer type missing, 4 (4.0%); neutropenia, 8 (8.0%)
Age: Median 63 (IQR 53–72)
Female: 47 (47.0%)
	TIVAD; CRBSI, 80 (80.0%); CLABSI, 20 (20.0%). Complicated/local infections excluded.
	GP: CoNS, 96 (100%). Methicillin-susceptible CoNS, 33 (35%); gentamicin-susceptible CoNS, 49 (56%)
	No additional scope issue identified from the current extraction table.

	Brescia, 2023
Italy
	Retrospective observational cohort; single-center
	26 (single-arm)
	ST, 18 (69.2%); HM, 8 (30.8%)
Age: NR
Female: 12 (46.2%)
	TIVAD; CRBSI, 24 (92.3%); catheter colonization, 2 (7.7%). local, and fungal infections were excluded.
	CRBSI: GN, 13/24 (54.2%); GP, 10/24 (41.7%); polymicrobial, 1/24. Main: E. coli, 10; S. epidermidis, 6; S. aureus, 2. Colonization: S. epidermidis, 1; P. aeruginosa, 1.
	Includes catheter colonization; CRBSI-specific separability should be retained in analyses.

	Krümpelmann, 2021
Germany
	Retrospective observational cohort; multicenter
	52 eligible adults (single-arm); 4 non-target patients excluded from the 56-patient conservative-treatment cohort
	ST, 33 (63.5%); HM, 19 (36.5%) / Age: NR for eligible n=52 (overall conservative-treatment cohort n=56: mean 58.8 years) / Female: NR for eligible n=52 (overall cohort n=56: 25 [44.6%])
	TIVAD; CRBSI/CLABSI
	Eligible n=52: NR. Overall cohort: GP 62.2%; GN 20.9%; yeast 17.0%; main organisms included CoNS 30.0%, S. aureus 23.0%, C. albicans 7.4%, and P. aeruginosa 6.1%.
	Review-specific population restricted to 52 oncology patients; four non-target patients excluded. Characteristics not separately reported for the eligible subset are labelled as overall-cohort data.

	Alonso, 2020
Spain
	Retrospective observational cohort; single-center
	76 (single-arm)
	ST, 39 (51.3%); HM, 34 (44.7%); other, 3 (3.9%)
Age: Median 58 (IQR 48–69)
Female: 35 (46.1%)
	TIVAD, 44 (57.9%); tunneled CVC, 29 (38.2%); dialysis catheter, 3 (3.9%); CRBSI
	GP, 76 (100%): CoNS, 65 (85.5%); S. aureus, 11 (14.5%)
	Mixed oncologic/non-oncologic population or subgroup reporting. Dialysis catheters were represented in the cohort. Accessible primary-source summary supports median age 58 (IQR 48–69); prior “mixed adult–pediatric” limitation was not retained without full-text confirmation.

	Ahmad, 2019
Denmark
	Retrospective observational cohort; single-center
	71 (single-arm)
	HM
Age: Mean 49.9 ± 18.0
Female: NR
	Tunneled CVC; CLABSI
	GP, 51 (71.8%); GN, 18 (25.4%). Main: CoNS, 24 (33.8%); Enterococcus spp., 10 (14.1%); E. coli, 10 (14.1%); Fusarium spp., 1.
	No additional scope issue identified from the current extraction table.

	Vassallo, 2017
France
	Retrospective observational cohort; single-center
	21 CRBSI episodes among 20 patients (single-arm)
	Metastatic ST, 9/20 (45.0%); nonmetastatic ST, 9/20 (45.0%); other neoplasia, 2/20 (10.0%)
Age: Median 67 (range 45–84)
Female: 8/20 (40.0%)
	TIVAD; CRBSI
	GP: CoNS, 21 (100%)
	Mixed oncologic/non-oncologic population or subgroup reporting. Primary report describes 21 episodes in 20 cancer patients; episode and patient denominators should remain distinct.

	Santarpia, 2016
Italy
	Retrospective observational cohort; single-center
	33 (single-arm)
	NR (overall cohort: ST, 73.8%; other, 26.2%)
Age: NR (overall cohort: mean 62.0 ± 13.5; range 16–88)
Female: NR (overall cohort: 47%)
	NR (overall catheter dataset: TIVAD, 52.5%; tunneled CVC, 15.5%; non-tunneled CVC, 20.6%; PICC, 11.3%); CRBSI/CLABSI
	Cancer subgroup NR. Overall CRBSIs: GP, 78.6%; GN, 30.0%; polymicrobial, 21.4%. Main: CoNS, 34.3%; S. aureus, 10.0%; Klebsiella spp., 11.4%.
	Mixed cohort. Retained under the review’s approximately ≥70% target-population rule; characteristics/outcomes not separately extractable for the cancer subgroup are labelled as overall-cohort data.

	Tatarelli, 2015
Italy
	Retrospective case series; single-center
	8 (single-arm)
	ST, 6 (75.0%); HM, 1 (12.5%); other, 1 (12.5%)
Age: Median 61.5 (range 35–75)
Female: 4 (50.0%)
	TIVAD, 6 (75.0%); tunneled CVC, 2 (25.0%); CRBSI; all cases had failed prior standard therapy.
	GP, 8 (100%): MRSE, 5 (62.5%)
	Overall mixed cohort: 7/8 oncology/hematology and 1/8 short-bowel syndrome; oncology-specific outcomes were not separately extractable.

	Kubiak, 2014
United States
	Retrospective observational cohort; single-center
	45 (single-arm)
	Cancer, 34 (75.6%); other, 11 (24.4%)
Age: Median 53 (range 21–90)
Female: 23 (51.1%)
	Tunneled CVC, 30 (66.7%); TIVAD, 10 (22.2%); PICC, 4 (8.9%); concurrent TIVAD and PICC, 1 (2.2%); CLABSI. Removal recommended for S. aureus/Candida or persistent cultures after 5 days.
	GP, 27 (60.0%); GN, 10 (22.2%); polymicrobial, 6 (13.3%); fungi, 2 (4.4%). Main: CoNS, 20 (44.4%); E. faecium/E. coli, 3 each.
	Mixed cohort; cancer 34/45 (75.6%). Retained under the review’s approximately ≥70% target-population rule. Cancer-specific outcomes were not separately extractable; report outcomes as overall mixed-cohort results.

	Haag, 2011
Germany
	Retrospective case series; single-center
	24 CRBSI episodes in 23 patients (single-arm)
	Solid tumors; 23 cancer patients
Age: Median 58 (range 36–75)
Female: NR
	TIVAD or tunneled CVC; CRBSI
	GP, 20 (83.3%); GN, 4 (16.7%). Main: CoNS, 18 (75.0%)
	Episode-based reporting: 24 CRBSI episodes in 23 cancer patients.

	Tejwani & Parry, 2011
United States
	Retrospective observational cohort; single-center
	32 (single-arm)
	ST, 16 (50.0%); HM, 16 (50.0%)
Age: NR (overall cohort: mean 63.3 years)
Female: NR (overall cohort: 67.2%)
	NR (overall catheter dataset: dialysis catheter, 69.0%; tunneled CVC, 15.5%; TIVAD, 8.6%; other, 6.9%).; CLABSI. Exit-site/tunnel infections excluded.
	Overall cohort: CoNS, approximately 52%; S. aureus, 18.1%; GN bacilli, 16.4%; Enterococcus spp., 13.8%; PM, 13.8%)
	Review sample n=32 cancer patients. Age, sex, catheter type, and pathogen distribution were not separately reported for the eligible subgroup and are shown only when explicitly labelled as overall-cohort data.

	Bookstaver, 2010
United States
	Retrospective case series; single-center
	6 (single-arm)
	Cancer
Age: Mean 66.8
Female: NR
	Long-term CVC; CRBSI
	GP: CoNS, 3 (50.0%); MRSA, 1 (16.7%); Enterococcus faecalis, 1 (16.7%); alpha-hemolytic streptococcus, 1 (16.7%)
	No additional scope issue identified from the current extraction table.

	Santarpia, 2010
Italy
	Retrospective observational cohort; single-center
	139 (single-arm)
	NR (overall cohort: ST, 84.1%; other, 15.9%)
Age: NR (overall cohort: mean 58.2 ± 13.5; range 20–89)
Female: NR (overall cohort: 55.5%)
	NR (overall cohort: TIVAD, 52.2%; tunneled CVC, 47.8%); CLABSI. Immediate removal recommended for polymicrobial/fungal or complicated S. aureus/GN infection.
	Eligible ALT-treated subgroup: NR. Overall cohort microbiology: GP 75.1%, GN 16.0%, polymicrobial 5.9%; fungal isolates are not included in the review pathogen summary.
	Mixed cohort. Retained under the review’s approximately ≥70% target-population rule; characteristics/outcomes not separately extractable for the cancer subgroup are labelled as overall-cohort data.

	Del Pozo, 2009b
Spain
	Prospective observational cohort; single-center
	17 (single-arm)
	ST, 17 (100%); neutropenia, 3 (17.6%)
Age: Mean 58 (range 29–78)
Female: 9 (52.9%)
	TIVAD; CRBSI Complicated/local infections excluded.
	GN, 6 (35.3%): E. coli/E. cloacae, 2 each. GP, 11 (64.7%): Corynebacterium spp., 5; E. faecium, 4; P. acnes, 2. Polymicrobial, 2 (11.8%).
	No additional scope issue identified from the current extraction table.

	Fernández-Hidalgo, 2006
Spain
	Mixed retrospective-prospective cohort; single-center
	54 (single-arm)
	Cancer
Age: NR (overall cohort: median 55 years [range, 20–92])
Female: NR (overall cohort:  40.8%)
	Cancer subset: NR. Overall cohort: tunneled CVC 73.04%; non-tunneled CVC 10.43%; TIVD 16.52%. CRBSI; complicated/local infections and candidemia excluded.
	Cancer subset: NR. Overall cohort: GP 70%; GN 23%; polymicrobial 7%; main isolates CoNS 56%, S. aureus 20%, E. coli 11%, P. aeruginosa 5%.
	Only the cancer/chemotherapy subset (n=54) is counted in the review. Characteristics not reported separately for this subset are shown only as labelled overall-cohort data.

	Sánchez-Muñoz, 2005
Spain
	Prospective observational cohort; single-center
	13 eligible adults (single-arm)
	ST
Age: range 35–64 years
Female: NR for the 13 eligible adults
	TIVAD; CRBSI
	Eligible-adult pathogen distribution: NR. Overall cohort n=14: CoNS 12 (85.7%); GN 1 (7.1%); polymicrobial 1 (7.1%).
	One pediatric participant was excluded from the review-specific extraction; adult review sample n=13.

	Longuet, 2001
France
	Prospective observational cohort; multicenter
	6 (single-arm)
	ST, 4 (66.7%); HM, 2 (33.3%) / Age: NR / Female: NR
	TIVAD; CRBSI
	NR for eligible subgroup (overall ALT cohort: Staphylococcus spp. 8/16 [50%]; Gram-negative bacilli 8/16 [50%])
	Primary article verified. Review subgroup n=6 follows Table 2 (5 patients with cancer plus 1 patient with aplasia in the ALT-treated cohort). Subgroup age, sex, and pathogen distribution were not separately reported; overall ALT-cohort data are labelled explicitly.

	Note. Data are reproduced and standardized from the current extraction table; no unreported values were imputed. “Overall cohort” denotes characteristics unavailable specifically for the review-eligible cancer subgroup. Eligibility/scope notes identify mixed populations, mixed-age cohorts, dialysis-catheter representation, colonization/local infection, or denominator issues that require transparent handling in the manuscript. Pathogen counts may be patient-, episode-, or isolate-based and may overlap in polymicrobial infections. Abbreviations: ALT, antimicrobial lock therapy; CLABSI, central line-associated bloodstream infection; CoNS, coagulase-negative staphylococci; CRBSI, catheter-related bloodstream infection; CVC, central venous catheter; GN, Gram-negative; GP, Gram-positive; HCT, hematopoietic cell transplantation; HM, hematologic malignancy; IQR, interquartile range; MDR, multidrug-resistant; NR, not reported; PICC, peripherally inserted central catheter; ST, solid tumor; TIVAD, totally implantable venous access device.




Table S2. Detailed antimicrobial lock treatment and reported outcomes
	Study
	ALT regimen
	Comparator/control
	Follow-up
	Reported effectiveness and safety outcomes

	Randomized controlled trials

	Lesens, 2024 (ETHALOCK)
	ELT: ethanol 40% v/v + enoxaparin 400 IU/mL; 4 mL; 24-h dwell; aspirated and renewed once daily; 10 days.
	VLT: vancomycin 5 mg/mL + heparin 2,500 IU/mL; 4 mL; 24-h dwell; aspirated and renewed once daily; 10 days.
	98 days or until death
	Treatment success at ~3 months: 18/31 (58.1%) with ethanol vs 14/30 (46.7%) with vancomycin, P=0.37. HR for failure 0.70 (95% CI 0.34–1.46). Removal for sepsis: 8 vs 9; superinfection: 7 vs 6. Catheter malfunction: 11 vs 2, P=0.01. Nonmechanical adverse events: 9/31 vs 6/30, P=0.41. No infection-attributable deaths.

	Rijnders, 2005
	GP infections: vancomycin 0.5 mg/mL; GN infections: ceftazidime 0.5 mg/mL; both with heparin 100 IU/mL; 20-h dwell/day; median duration 11 days (range 7–14).
	Heparin 100 IU/mL with an identical dwell schedule.
	Up to 168 days
	Treatment failure: 7/21 (33.3%) vs 13/23 (56.5%; HR 0.55, P = 0.10). Relapse: 14.3% vs 39.1%, P = 0.06. No catheter occlusion was reported.

	Nonrandomized comparative studies

	Zhang, 2025
	Susceptibility-directed ALT + heparin 50 IU/mL; vancomycin 10, amikacin 10, piperacillin-tazobactam 56.25, cefuroxime 150, cefoperazone-sulbactam 100, meropenem 50, biapenem 30, or micafungin 5 mg/mL; dwell 24-48 h; median 7 days (IQR 5-9).
	Systemic antimicrobial therapy alone.
	90 days
	PICC retention: 26/34 (76.5%) vs 17/33 (51.5%), P = 0.033. Recurrence among retained PICCs: 7.7% vs 5.9%; attributable mortality: 8.8% vs 12.1%. ALT independently reduced catheter removal (adjusted OR 0.28, 95% CI 0.08-0.93). Noninfectious complications: 8.8% vs 6.1%, p>0.99.

	Ranganath, 2025
	Susceptibility-directed, lumen-filling ALT; <=24-h dwell, replaced daily; median 11 days (IQR 6-14). Agents: vancomycin, gentamicin, cefazolin, vancomycin-gentamicin, ethanol-citrate, linezolid, cefepime, or trimethoprim-sulfamethoxazole.
	Catheter removal.
	90 days
	Relapse or recurrent BSI at 90 days: 30.2% vs 16.0% (IPTW-adjusted OR 1.65, P = 0.11); microbiological relapse: 19.8% vs 6.6% (adjusted OR 3.93, P = 0.002). Median post-ALT retention: 28 days. attributable mortality: 0.9% vs 2.2%; systemic therapy 11 vs 14 days and hospital stay 4 vs 10 days (both P < 0.001). CVC associated complication: 1.8% vs 2.2%.

	Ranch-Lundin, 2021
	LD VLT: vancomycin 0.5 mg/mL in a heparin-containing lock solution; median duration 13 days (range 7–17).
	HD VLT: vancomycin 5 mg/mL in normal saline; median duration 12 days (range 7–16).
	90 days
	Infection resolution: 6/12 (50.0%) with low-dose vs 10/13 (76.9%) with high-dose VLT, P = 0.23. Catheter removal: 50.0% vs 30.8%, P = 0.43. Two possible treatment-related events occurred in the high-dose group (renal impairment and catheter occlusion/thrombosis).

	Zanwar, 2019
	Susceptibility-directed ALT; 24-h dwell. Agents (mg/mL): cefoperazone-sulbactam 100, amikacin 50, gentamicin 40, teicoplanin 80, meropenem 100, imipenem-cilastatin 50, colistin 15, amphotericin B 5, or voriconazole 40.
	Systemic antimicrobial therapy alone for CRBSI.
	NR
	CRBSI resolution with catheter retention: 13/15 (86.7%) vs 5/9 (55.6%), P = 0.06. Colonization clearance: 20/21 (95.2%). Systemic therapy duration: 21 vs 17 days, P = 0.10. No CRBSI-attributable deaths or subsequent resistant isolates.

	Freire, 2018
	Susceptibility-directed ALT; lock renewed every 24 h and catheter unused for 7-10 days. Preferred: vancomycin 5 or amikacin 2 mg/mL; other agents included fluoroquinolones, gentamicin, linezolid, ceftazidime, and cefazolin.
	Systemic antimicrobial therapy without ALT, with catheter removal when clinically indicated.
	>=30 days
	Absence of failure or recurrence at 30 days: 46/57 (80.7%) with ALT vs 91/155 (58.7%) without ALT; adjusted OR for failure 0.44 (95% CI 0.21-0.94), P = 0.03. Thirty-day mortality: 5.3% vs 30.3%; adjusted HR 0.29 (95% CI 0.09-0.94), P = 0.04.

	Hachem, 2018
	Minocycline 1 mg/mL + EDTA 30 mg/mL + ethanol 25% v/v; 0.8–1 mL/lumen; 2-h dwell; once daily; 7 doses.
	Catheter removal and new CVC insertion at a different site.
	30 days after the final lock dose or catheter removal
	Microbiological eradication within 96 h: 95.0% vs 83.3%, P = 0.36; fever resolution: 93.8% vs 100%, P = 0.48. Median time to catheter removal: 21 vs 2 days, P = 0.0001. Systemic antimicrobial duration: 14 vs 15 days, P = 0.25.

	Raad, 2016
	Minocycline 1 mg/mL + EDTA 30 mg/mL + ethanol 25% v/v; 0.8–1 mL/lumen; 2-h dwell; once daily; 7 doses.
	Catheter removal and new CVC insertion at a different site.
	>=30 days after the final lock dose or catheter removal
	Median days from starting intervention to fever resolution: 3 (1–4) vs 2 (1–13), P=0.28. Median days from bacteremia to microbiological eradication: 3 (1–10) vs 3 (1–7), P=0.61. Systemic antibiotic duration: 11 (4–24) vs 16 (5–89) days, P=0.0001. Infectious complications: 0 vs 7 patients (8 episodes: septic thrombophlebitis 3, deep-seated infection 2, relapse 3), P=0.09. Death within 6 weeks after bacteremia: 3 vs 5; deaths were not attributed to infection. Adverse/procedure-related events: one transient alcohol taste after the first ALT dose vs failed insertion 3 and misplacement 4 in controls.

	Vidal, 2016
	Pathogen-directed ALT: vancomycin, 11/22 (50.0%); amikacin, 5/22 (22.7%); ethanol, 5/22 (22.7%); ceftazidime, 2/22 (9.1%). Lock solution was renewed every 24 h; median duration 7 days (range 1–14).
	No lock therapy (observational comparison; TIVAP removal occurred according to clinical management).
	12 weeks
	ALT subgroup complications: 5/22 (22.7%), comprising 4 relapses and 1 infection-related death. Derived no-lock counts: relapse 1/75 and infection-related death 3/75. Overall 12-week mortality: 52/97 (54%); one patient was lost to follow-up.

	Wintenberger, 2012
	Vancomycin 5 mg/mL in sodium chloride 0.9%, with urokinase.
	Systemic antimicrobial therapy alone.
	NR
	Overall mixed-cohort outcomes (malignancy 70.3%; cancer-specific outcomes not separately extractable): cure 22/31 (71.0%) vs 10/20 (50.0%); catheter preservation 14/31 (45.2%) vs 10/20 (50.0%); cure with catheter preservation 8/31 (25.8%) vs 10/20 (50.0%); relapse 4/31 (12.9%) vs 2/20 (10.0%); deaths due to CRB 1/31 (3.2%) vs 3/20 (15.0%); overall mortality 6/31 (19.4%) vs 8/20 (40.0%). Within ALT-treated episodes, cure with catheter preservation was associated with guideline-compliant indication (P=0.01); cure was associated with guideline compliance (P=0.03) and adaptation of systemic antimicrobial therapy (P<0.01).

	Joo, 2011
	Antibiotic lock therapy.
	Systemic antimicrobial therapy alone.
	Until hospital discharge
	Catheter salvage to discharge: 9/11 (81.8%) with ALT vs 11/27 (40.7%) without ALT. Gram-negative infection independently predicted salvage failure (adjusted OR 6.73, 95% CI 1.00–45.37; P = 0.05).

	Del Pozo, 2009a
	Teicoplanin 10 mg/mL + heparin 100 IU/mL; renewed once daily; port kept locked whenever not in use, generally ≥8 h/day; mean dwell time 17.8 ± 7.0 h/day; mean duration 10 days (IQR 10–14).
	Vancomycin 2 mg/mL + heparin 100 IU/mL; identical administration schedule; mean dwell time 14.7 ± 5.7 h/day; mean duration 10 days (IQR 10–14).
	Teicoplanin group: median 239 days (range 30–244); vancomycin group: median 180 days (range 0–1204)
	Composite treatment success (clinical resolution without persistent fever beyond 72 h, no relapse, and catheter retention): 39/44 (88.6%); teicoplanin 17/17 (100%) vs vancomycin 22/27 (81.5%), P = 0.13. Port survival: 100% vs 77%, P = 0.06; relapse: 0% vs 7.4%. Fever beyond 48 h predicted failure (P = 0.02).

	Fortún, 2006
	GP infections: vancomycin 2 mg/mL; GN infections: gentamicin or ciprofloxacin 2 mg/mL; 8–12-h dwell/day; 5–14 days.
	Systemic antimicrobial therapy alone.
	30 days after completion of therapy
	Overall mixed-cohort outcomes: treatment success 16/19 (84.2%) with ALT vs 19/29 (65.5%) with systemic antibiotics alone (P = 0.27); catheter removal during therapy 1/19 (5.3%) vs 7/29 (24.1%); relapse 2/19 (10.5%) vs 3/29 (10.3%); CRBSI-attributable mortality 1/19 (5.3%) vs 2/29 (6.9%). Cancer-specific outcomes were not separately extractable.

	Prospective single-arm interventional studies

	Lebeaux, 2025
	Gentamicin 5 mg/mL + disodium EDTA 30 mg/mL; lumen volume + 0.5 mL; usually 24-h dwell (12-h renewal permitted after 48 h); 7-10 days.
	None (single-arm)
	40 ± 7 days; extended 100 ± 7 days
	Clinical and microbiological cure at days 40/100: 5/6 (83.3%) among the evaluable cancer patients. Adverse events: 2/6; none were attributed to the gentamicin–EDTA-Na2 intracatheter lock.

	Broom, 2008
	Ethanol 70% v/v; approximately 2 mL/lumen; 4-h dwell once daily for 5 days; aspirated after each dwell, followed by heparin lock.
	None (single-arm)
	Median 36 days
	Initial microbiological clearance at day 6: 17/17 (100%). Study-defined catheter salvage: 12/17 (70.6%) among those completing ethanol locks, defined as catheter retention >14 days with no subsequent isolation of the original organism. Recurrence: 2/17 (11.8%); median catheter retention 36 days; no significant treatment-related adverse events.

	Koldehoff & Zakrzewski, 2004
	Taurolidine–Ringer 0.5%; 3 mL; 24-h dwell; subsequently flushed with 10 mL sodium chloride 0.9%. Six patients received 1 dose, 2 received 2 doses 24 h apart, and 3 received 3 doses at 0, 24, and 48 h.
	None (single-arm)
	NR; recurrent episodes were reported at approximately 2–4 months
	Initial CRBSI resolution without device removal: 11/11 (100%). Recurrence: 3/11 (27.3%); all recurrences responded to repeat taurolidine lock. No reported hypersensitivity, hematologic toxicity, or organ toxicity.

	Viale, 2003
	Daily susceptibility-directed ALT for 14 days; dwell ≥12 h/day. Glycopeptide locks, 20 mg/mL; amikacin, 10 mg/mL; other agents at ≥100× MIC. Cancer subgroup regimens: vancomycin, 3; teicoplanin, 4; amikacin, 1; imipenem, 1.
	None (single-arm)
	90 days
	Infection resolution with sustained negative cultures: 9/9 (100%). No deaths during treatment or follow-up.

	Uncontrolled observational studies or case series

	Bayoudh, 2024
	vancomycin, 15/17 (88.2%), or gentamicin, 2/17 (11.8%); no anticoagulant; administered at least 3 times/week for 14 days.
	None (single-arm)
	Up to 90 days
	Initial infection resolution: 16/17 (94.1%). Catheter preservation at 90 days: 10/17 (58.8%; 95% CI 36%-78%). No BSI-attributable deaths.

	Vassallo, 2024
	Stepwise protocol: daptomycin 5 mg/mL in 5 mL Ringer solution, heparin-free, 18 h/day for 3 days; then taurolidine-citrate 5 mL daily on days 4-14, dwell >=2 h.
	None (single-arm)
	>=30 days after discontinuation of systemic antimicrobial therapy
	Catheter salvage at 30 days: 21/22 (95.5%). One failure due to persistent positive cultures after 3 days of daptomycin lock. No clinically relevant toxicity or lock-related adverse events.

	Lafaurie, 2023
	Vancomycin 2.5-12.5 mg/mL (mostly 2.5 or 5); volume 1-10 mL (mostly 2-5); continuous 24-h lock in 91% or intermittent >=12 h/day; median 12 days (IQR 9-14).
	None (single-arm)
	90 days
	Efficacy was assessed in 77 evaluable patients: treatment success (no removal or recurrence by 90 days) 44/77 (57.1%); treatment failure 33/77 (42.9%); recurrence 22/77 (28.6%; 15 relapses, 7 reinfections). Initial cohort n=100. Continuous VLT was associated with lower catheter-specific relapse risk (HR 0.27, 95% CI 0.07–1.01, P=0.05).

	Brescia, 2023
	Taurolidine 2%; 3 mL; 24-h dwell; aspirated and renewed once daily; 5 consecutive days.
	None (single-arm)
	Paired cultures assessed by day 7; recurrence noted at day 25
	CRBSI resolution by day 7: 24/24 (100%). Catheter-colonization resolution: 2/2 (100%). All TIVADs were preserved. One E. coli recurrence occurred at day 25 and responded to repeat taurolidine lock.

	Krümpelmann, 2021
	Pathogen-directed antibiotic solution infused once daily through the TIVAD; residual solution left to dwell for 24 h; treatment duration 10–14 days from the first negative blood culture.
	None (single-arm)
	Primary microbiological assessment within 72 h after antibiotic initiation; two relapses were observed later at 3 weeks and 4 months.
	Early microbiological success, defined as no growth of the pathogen in blood cultures obtained within 72 h after initiation of antibiotic therapy: 24/52 (46.2%). Relapse: 2 cases.

	Alonso, 2020
	Vancomycin 5 mg/mL + heparin 60 IU in a total lock volume of 2 mL; 8–24-h dwell; once daily; 7–14 days.
	None (single-arm)
	90 days
	Catheter retention for >=90 days: 32/76 (42.1%); retention until completion of use or planned replacement: 54/76 (71.1%). Infection-attributable mortality: 1/76 (1.3%). Median hospital stay: 25 days (IQR 15.0-48.8).

	Ahmad, 2019
	Hydrochloric acid 2.5 mmol/mL in lumen-filling volume; 10-min dwell, aspirated and repeated twice (3 instillations/session).
	None (single-arm)
	NR
	Catheter salvage (catheter not removed because of infection): 49/71 (69.0%). Median time from lock therapy to catheter removal among those removed: 58 days. No serious procedure-related adverse events.

	Vassallo, 2017
	Daptomycin 5 mg/mL in 5 mL Ringer solution (25 mg total); heparin-free; 18-h dwell/day; usually 3 consecutive days.
	None (single-arm)
	30 days after discontinuation of systemic antimicrobial therapy and ALT
	Complete clinical resolution: 21/21 (100%). Catheter salvage at 30 days: 16/21 (76.2%); removals were due to culture-confirmed relapse (n = 3) or recurrent fever (n = 2).

	Santarpia, 2016
	Pathogen-directed ALT: teicoplanin, 20/33 (60.6%); daptomycin, 9/33 (27.3%); meropenem, 4/33 (12.1%).
	None (single-arm)
	NR
	Catheter salvage: 22/33 (66.7%).

	Tatarelli, 2015
	Daptomycin lock reconstituted in 5 mL lactated Ringer solution; no heparin; 12-h dwell; mean duration 13 days (range 7–16).
	None (single-arm)
	3 months
	Clinical and microbiological cure with catheter retention at 3 months: 6/8 (75.0%). Mean time to negative blood cultures: 2 days (range 1–6).

	Kubiak, 2014
	Ethanol 70% v/v; up to 2 mL to fill the catheter lumen; 4–12-h dwell/day; aspirated or flushed with saline; median duration 5 days (IQR 3–6; range 1–21).
	None (single-arm)
	NR; median catheter retention after ELT, 71 days (IQR 34–162; range 11–569)
	Overall mixed-cohort outcomes (cancer-specific outcomes not separately extractable): long-term catheter salvage 28/45 (62.2%); median post-lock retention 71 days (IQR 34–162; range 11–569). CVC removal within 7 days: 16/45 (persistent bacteremia 3; no longer clinically necessary 7; malfunction 3; clinician preference despite no persistent CLABSI 3). Persistent/recurrent bacteremia triggering removal: 5/45 (3 persistent, 2 late recurrent). One death from underlying malignancy occurred without persistent CLABSI. No documented ELT-related adverse events.

	Haag, 2011
	TauroLock HEP100: cyclo-taurolidine 1.4% + citrate 0.4% + heparin 100 IU/mL; catheter lumen filled and locked for 3–4 consecutive days.
	None (single-arm)
	NR; one new/reinfection CRBSI reported at 11.9 weeks (not a formal follow-up duration)
	Successful conservative treatment/catheter salvage: 16/24 (66.7%); catheter explantation: 8/24 (33.3%) (second positive blood culture, n=3; recurrent fever, n=1; persistent fever with early interruption, n=4). One new/reinfection CRBSI with a different pathogen occurred at 11.9 weeks. No septic complications, infection-related deaths, all-cause deaths during treatment, or taurolidine-related adverse events were reported.

	Tejwani & Parry, 2011
	Susceptibility-directed ALT; mean duration 12.9 days (range 2–59). Agents included vancomycin, cefepime, gentamicin, ampicillin, cefotaxime, ciprofloxacin, minocycline, oxacillin, and ceftazidime.
	None (single-arm)
	>=14 days after completion of therapy
	Treatment success (sustained symptom resolution with negative cultures): 26/32 (81.3%); catheter removal for infection: 6/32 (18.8%). S. aureus infection was associated with lower salvage (P = 0.001).

	Bookstaver, 2010
	Daptomycin 1 mg/mL + heparin 100 IU/mL (4/6) or vancomycin 5 mg/mL + heparin 5,000 IU/mL (1/6); mean dwell approximately 14 h/day; median ALT duration 7 days (range 5–14).
	None (single-arm)
	30 days after completion of ALT and systemic antimicrobial therapy
	Blood-culture sterilization at 30 days: 5/6 (83.3%); catheter salvage/retention: 4/6 (66.7%). Late recurrence: 1/6 at approximately 2 months (outside the study-defined ≤30-day relapse window; descriptive only). Overall cohort only: agent-specific sterilization rates and OR 1.367 per additional ALT day above the mean (P = 0.077; nonsignificant).

	Santarpia, 2010
	Susceptibility-directed ALT using the lowest-MIC agent; heparinized saline 500 IU/mL; total volume 3 mL (TIVAD) or 5 mL (tunneled CVC); once or twice daily.
	None (single-arm)
	Individual follow-up NR; study period 1995–2006
	Overall mixed-cohort outcome (cancer-specific outcome not separately extractable): infection resolution with catheter salvage 103/139 (74.1%); treatment failure requiring CVC removal 36/139 (25.9%). Success required disappearance of infection signs/symptoms with negative blood cultures after antibiotic therapy; failure reflected persistent/recurrent fever or positive blood/catheter cultures requiring removal.

	Del Pozo, 2009b
	Susceptibility-directed ALT + heparin 100 IU/mL (except levofloxacin); vancomycin, teicoplanin, vancomycin-gentamicin, levofloxacin, piperacillin-tazobactam, or trimethoprim-sulfamethoxazole; dwell 12-24 h/day; 7-14 days.
	None (single-arm)
	Minimum 180 days or until catheter removal or death
	Clinical and microbiological success at 30 days: 15/17 (88.2%); failures: 2/17 (11.8%), comprising one same-organism E. faecium relapse at day 12 and one port-related fungemia/superinfection during treatment requiring port removal. A later prosthetic-knee infection with the index C. striatum was reported at day 270 and is retained as a descriptive late complicated infection, not as a 30-day relapse. Mean catheter survival after bacteremia: 288 days.

	Fernández-Hidalgo, 2006
	GP infections: vancomycin 2 mg/mL; GN infections: ciprofloxacin 2 mg/mL or amikacin 2 mg/mL; Mixed infections: vancomycin plus ciprofloxacin; heparin 20 IU/mL; 2 mL/lumen for tunneled or non-tunneled CVCs and 3 mL for TIVADs; median duration 12 days (IQR 8–14).
	None (single-arm)
	Median 168 days (range 7–2740);
	Negative blood cultures with catheter retention 1 month after therapy: 46/54 (85.2%). Failures were due to persistent fever (n = 3), relapse (n = 3), tunnel infection (n = 1), or thrombosis (n = 1). S. aureus was associated with higher failure.

	Sánchez-Muñoz, 2005
	Vancomycin 5 mg/mL + amikacin 5 mg/mL + heparin 5%; 1 mL of each solution, total lock volume 3 mL; continuous 72-h dwell; single 3-day lock cycle.
	None (single-arm)
	Mean 257 days (range 120–420); inpatient assessment during the first 72 h after ALT initiation, daily telephone follow-up until 2 weeks after completion of ALT/systemic antibiotics, then monthly for at least 4 months.
	Among 13 eligible adults, infection resolution at 72 h and catheter salvage at 3 months: 11/13 (84.6%). No recurrence after successful salvage and no infection-related deaths.

	Longuet, 2001
	Vancomycin or teicoplanin 5 mg/mL, with or without amikacin; administered once or twice daily; treatment duration approximately 3–15 days.
	None (single-arm)
	>1 month after treatment for study-defined cure
	Study-defined cure: 3/6 (50.0%); failure: 3/6 (50.0%). Cure required fever/clinical resolution within 48 h, quantitative catheter blood-culture sterilization within 5 days with sustained negativity through treatment completion, and clinical stability for >1 month after treatment.

	Note. The table preserves study-reported regimen details, comparator definitions, follow-up windows, and reported effectiveness/safety outcomes from the current extraction dataset. Outcomes are study-defined and are not assumed to be clinically equivalent. Exact lock concentration, volume, dwell time, and duration are shown only where reported in the extraction source. Methodological limitations and risk-of-bias judgments should be presented separately in the ROBINS-I/RoB 2 supplementary material rather than duplicated here. Abbreviations: ALT, antimicrobial lock therapy; BSI, bloodstream infection; CI, confidence interval; CoNS, coagulase-negative staphylococci; CRBSI, catheter-related bloodstream infection; CVC, central venous catheter; EDTA, ethylenediaminetetraacetic acid; ELT, ethanol lock therapy; GN, Gram-negative; HR, hazard ratio; IQR, interquartile range; IPTW, inverse probability of treatment weighting; NR, not reported; OR, odds ratio; PICC, peripherally inserted central catheter; TIVAD, totally implantable venous access device; VLT, vancomycin lock therapy.




Table S3. Antimicrobial lock regimens reported across included studies
	Lock agent/formulation
	Reported concentration(s)
	Dwell time
	Treatment duration
	Additive(s)
	Lock volume
	Studies, n
	References

	Glycopeptides (n=21 studies)

	Vancomycin
	0.5–20 mg/mL (0.5, 2, 2.5, 4, 5, 10, 12.5, 20); NR in 3 studies
	8–24 h/day where reported; 24–48-h dwell in 1 study; daily/q24h or NR in others
	Specific protocols: 3–15 d; cohort-level range: 1–59 dᵃ; NR in 1 study
	Heparin 20, 60, 100, 2500, or 5000 IU/mL (or concentration NR); urokinase for ports; saline/no anticoagulant; ± other antibiotics
	1–10 mL where reported (usually 2–5 mL); lumen-fill volume in 1 study; NR otherwise
	19
	[32–36, 38, 39, 43–45, 49–51, 55, 63–67]

	Teicoplanin
	5–80 mg/mL (5, 10, 20, 80); NR in 1 study
	≥12–24 h/day; mean 17.8 h/day in 1 study; once/twice daily in 1; NR in 1
	3–15 d; mean 10 d (IQR 10–14) in 1 study; intended 14 d in 1; NR in 1
	Heparin 100 IU/mL in 2 studies; heparin pre-flush 100 IU/mL in 1ᵇ; ± amikacin in 1; NR in 2
	Lumen-fill volume in 1 study; NR in 5
	6
	[37, 45, 49, 60, 65, 67]

	Aminoglycosides (n=11 studies)

	Amikacin
	2–50 mg/mL (2, 10, 50); NR in 2 studies
	≥12–24 h/day; 24–48 h in 1 study; once/twice daily or NR in 1 study each
	Specific protocols: 3–15 d; cohort-level range: 1–15 dᵃ
	Heparin 20 or 50 IU/mL; heparin pre-flush 100 IU/mL in 1ᵇ; ± glycopeptide in 1; NR otherwise
	2–3 mL in 1 study; lumen-fill volume in 1; NR otherwise
	7
	[34, 37, 39, 43, 49, 66, 67]

	Gentamicin
	2–40 mg/mL (2, 5, 40); NR in 3 studies
	8–24 h where reported; q24h replacement in 1ᶜ; ≥3×/week with dwell NR in 1; NR in 1
	Specific protocols: 5–14 d; overall ALT cohort: mean 12.9 d (2–59)ᵃ
	Heparin 20 IU/mL in 1; no anticoagulant in 1; heparin pre-flush 100 IU/mL in 1ᵇ; NR in 3
	Lumen-fill volume in 2 studies; NR in 4
	6
	[35, 37, 43, 44, 50, 63]

	Non-antibiotic antimicrobial locks (n=10 studies)

	Ethanol-based formulations
	30% + sodium citrate 2.8%; 40% v/v; 70%; ethanol concentration NR in 1 study
	4–24 h where reported; q24h replacement in 1 studyᶜ
	5 d (2 studies); 10 d; cohort medians 7 d (1–14) and 11 d (IQR 6–14)ᵃ; median 5 d (IQR 3–6; range 1–21)
	Enoxaparin 400 IU/mL; sodium citrate 2.8%; heparin given after ethanol in 1 study (not co-formulated); none/NR otherwise
	≤2 mL in 2 studies; 4 mL in 1; lumen-based volume in 1; NR in 1
	5
	[33, 35, 39, 47, 57]

	Taurolidine-based formulations
	0.5%; 2%; 1.4% cyclo-taurolidine + citrate 0.4%; concentration NR in 1 stepwise protocol
	≥2 h or 24 h where reported; NR in 1 study
	1–3 doses over ≤48 h; 3–4 d; 5 d; 11 d (days 4–14)
	Ringer’s solution; citrate; heparin 100 IU/mL in 1 study; none/NR otherwise
	3 mL in 2 studies; 5 mL in 1; NR in 1
	4
	[46, 52, 54, 62]

	Hydrochloric acid
	2.5 mmol/mL
	10 min/exposure; 3 sequential exposures
	Single treatment session
	None (saline flushes before, between, and after exposures)
	Catheter lumen volume
	1
	[58]

	β-Lactams (n=10 studies)

	Ceftazidime
	0.5 mg/mL in 1 study; NR in 3
	20 h/day in 1 study; q24h replacement in 2ᶜ; NR in 1
	Median 11 d (7–14); median 7 d (1–14)ᵃ; 7–10 d; overall ALT mean 12.9 d (2–59)ᵃ
	Heparin 100 IU/mL in 1 study; NR in 3
	NR
	4
	[32, 39, 43, 63]

	Cefazolin
	5 mg/mL in 1 study; NR in 2
	Maximum 24 h/q24h replacement in 2 studiesᶜ; NR in 1
	7–10 d; overall ALT median 11 d (IQR 6–14) and mean 12.9 d (2–59)ᵃ
	NR
	Lumen-based volume in 1 study; NR in 2
	3
	[35, 43, 63]

	Meropenem
	50 or 100 mg/mL; NR in 1 study
	24 h or 24–48 h; NR in 1 study
	Median 7 d (IQR 5–9); intended 14 d; NR in 1 study
	Heparin 50 IU/mL in 1; heparin pre-flush 100 IU/mL in 1ᵇ; NR in 1
	Lumen-fill volume in 1 study; NR in 2
	3
	[34, 37, 60]

	Cefepime
	5 mg/mL in 1 study; NR in 1
	Maximum 24 h in 1 study; NR in 1
	Overall ALT: median 11 d (IQR 6–14) and mean 12.9 d (2–59); agent-specific duration NRᵃ
	NR
	Lumen-based volume in 1 study; NR in 1
	2
	[35, 63]

	Cefoperazone–sulbactam
	100 mg/mL
	24 h or 24–48 h
	Median 7 d (IQR 5–9); intended 14 d
	Heparin 50 IU/mL in 1; heparin pre-flush 100 IU/mL in 1ᵇ
	Lumen-fill volume in 1 study; NR in 1
	2
	[34, 37]

	Piperacillin–tazobactam
	10 or 56.25 mg/mL
	12–24 h or 24–48 h
	7–14 d; median 7 d (IQR 5–9)
	Heparin 100 or 50 IU/mL
	NR
	2
	[34, 65]

	Ampicillin
	NR
	NR
	Overall ALT: mean 12.9 d (2–59); agent-specific duration NRᵃ
	NR
	NR
	1
	[63]

	Biapenem
	30 mg/mL
	24–48 h
	Median 7 d (IQR 5–9)
	Heparin 50 IU/mL
	NR
	1
	[34]

	Cefotaxime
	NR
	NR
	Overall ALT: mean 12.9 d (2–59); agent-specific duration NRᵃ
	NR
	NR
	1
	[63]

	Cefuroxime
	150 mg/mL
	24–48 h
	Median 7 d (IQR 5–9)
	Heparin 50 IU/mL
	NR
	1
	[34]

	Imipenem
	≥100× organism MIC; exact concentration NR
	≥12 h/day
	14 d
	NR
	NR
	1
	[49]

	Imipenem–cilastatin
	50 mg/mL
	24 h
	Intended 14 d
	None reported; heparin pre-flush 100 IU/mLᵇ
	Catheter lumen-fill volume
	1
	[37]

	Oxacillin
	NR
	NR
	Overall ALT: mean 12.9 d (2–59); agent-specific duration NRᵃ
	NR
	NR
	1
	[63]

	Combination formulations (n=7 studies)

	Minocycline–EDTA–ethanol
	Minocycline 1 mg/mL + EDTA 30 mg/mL + ethanol 25%
	2 h, once daily
	7 once-daily doses (7 d)
	EDTA 30 mg/mL; ethanol 25%
	0.8–1 mL/lumen
	2
	[40, 42]

	Vancomycin + gentamicin
	Vancomycin/gentamicin: 2/2 or 2.5/1 mg/mL
	12–24 h
	7–14 d; overall ALT median 11 d (IQR 6–14)ᵃ
	Heparin 100 IU/mL in 1 study; NR in 1
	Lumen-based volume in 1 study; NR in 1
	2
	[35, 65]

	Gentamicin–EDTA-Na₂
	Gentamicin 5 mg/mL + EDTA-Na₂ 30 mg/mL
	Usually 24 h; may be changed q12h after the first 48 h
	Gentamicin–EDTA: 7–10 d; overall local lock treatment: ~9–10 d
	EDTA-Na₂ 30 mg/mL
	Catheter dead-space volume + 0.5 mL
	1
	[48]

	Vancomycin + amikacin
	Vancomycin 5 mg/mL + amikacin 5 mg/mL
	72 h
	Single 72-h sealed lock (3 d)
	Heparin 5% (1 mL)
	3 mL total (1 mL/component)
	1
	[68]

	Vancomycin + ciprofloxacin
	2 mg/mL each
	NR
	Minimum 3 d; standard 10–14 d; overall ALT median 12 d (IQR 8–14)ᵃ
	Heparin 20 IU/mL
	2 mL/lumen (tunneled/non-tunneled); 3 mL (totally implantable)
	1
	[66]

	Fluoroquinolones (n=5 studies)

	Ciprofloxacin
	2 mg/mL in 2 studies; NR in 2
	8–12 h/day in 1 study; q24h replacement in 1ᶜ; NR in 2
	Minimum 3 d/standard 10–14 d; 5–14 d; 7–10 d; cohort summaries: median 12 d (IQR 8–14) and mean 12.9 d (2–59)ᵃ
	Heparin 20 IU/mL in 2 studies; NR in 2
	2–3 mL in 1 study; NR in 3
	4
	[43, 44, 63, 66]

	Levofloxacin
	5 mg/mL in 1 study; NR in 1
	12–24 h in 1 study; q24h replacement in 1ᶜ
	7–14 d; 7–10 d
	No anticoagulant in 1 study; NR in 1
	NR
	2
	[43, 65]

	Lipopeptides (n=5 studies)

	Daptomycin
	1 or 5 mg/mL; NR in 1 study
	12–18 h where reported (mean ~14 h/day in 1); NR in 1 study
	3 d in 2 studies; median 7 d (5–14); mean 13 d (7–16); NR in 1
	Heparin 100 IU/mL in 1; Ringer’s/lactated Ringer’s without heparin in 3; NR in 1
	5 mL in 3 studies; NR in 2
	5
	[52, 53, 60, 61, 64]

	Unspecified/pathogen-directed regimens (n=3 studies)

	Pathogen-directed/unspecified ALT
	Agent selected by susceptibility in 1 study; agent/concentration otherwise NR
	24 h in 1 study; once/twice daily in 1; NR in 1
	10–14 d in 1 study; NR in 2
	Heparin 500 IU/mL in 1 study; NR in 2
	3 mL (ports) or 5 mL (tunneled catheters) in 1 study; NR in 2
	3
	[41, 56, 59]

	Antifungals (n=2 studies)

	Amphotericin B
	5 mg/mL
	24 h
	Intended 14 d
	None reported; heparin pre-flush 100 IU/mLᵇ
	Catheter lumen-fill volume
	1
	[37]

	Micafungin
	5 mg/mL
	24–48 h
	Median 7 d (IQR 5–9)
	Heparin 50 IU/mL
	NR
	1
	[34]

	Voriconazole
	40 mg/mL
	24 h
	Intended 14 d
	None reported; heparin pre-flush 100 IU/mLᵇ
	Catheter lumen-fill volume
	1
	[37]

	Other antibacterial agents (n=2 studies)

	Trimethoprim–sulfamethoxazole
	16/3.2 mg/mL in 1 study; 16 mg TMP/mL (SMX concentration NR) in 1
	12–24 h
	7–14 d; overall ALT median 11 d (IQR 6–14)ᵃ
	Heparin 100 IU/mL in 1 study; NR in 1
	Lumen-based volume in 1 study; NR in 1
	2
	[35, 65]

	Oxazolidinones (n=2 studies)

	Linezolid
	2 mg/mL in 1 study; NR in 1
	Maximum 24 h/q24h replacementᶜ
	7–10 d; overall ALT median 11 d (IQR 6–14)ᵃ
	NR
	Lumen-based volume in 1 study; NR in 1
	2
	[35, 43]

	Polymyxins (n=1 study)

	Colistin
	15 mg/mL
	24 h
	Intended 14 d
	None reported; heparin pre-flush 100 IU/mLᵇ
	Catheter lumen-fill volume
	1
	[37]

	Tetracyclines (n=1 study)

	Minocycline
	NR
	NR
	Overall ALT: mean 12.9 d (2–59); agent-specific duration NRᵃ
	NR
	NR
	1
	[63]

	ALT, antimicrobial lock therapy; d, days; EDTA, ethylenediaminetetraacetic acid; h, hours; IQR, interquartile range; IU, international units; MIC, minimum inhibitory concentration; NR, not reported; q12h/q24h, every 12/24 hours. ᵃ Duration was reported for the overall mixed-agent ALT cohort and not separately for the named agent/formulation. ᵇ Heparin was used as a pre-lock flush, not as a lock-solution additive. ᶜ A replacement or maximum interval was reported; actual dwell time may have been shorter. Reference numbers correspond to the main manuscript reference list.



