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a b s t r a c t 

A panel of experts convened by the International Society for Infectious Diseases (ISID) has reviewed and 

consolidated current recommendations for preventing vascular catheter infections, particularly central 

line-associated bloodstream infections (CLABSIs). This review provides healthcare professionals with in- 

sights into key issues such as the rates of CLABSI in high-income countries and low- and middle-income 

countries, the attributable extra length of stay, cost and mortality, and risk factors. This position paper 

highlights evidence-based strategies for preventing infections, applicable to both high-income and low- 

and middle-income countries. 

© 2024 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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This document reviews the evidence and offers an interna- 

ional perspective on epidemiology, clinical outcomes, risk factors, 

nd recommendations to aid central line-associated bloodstream 

nfection (CLABSI) prevention efforts in low—and middle-income 

LMICs) and high-income countries. We acknowledge recommen- 

ations from previous guidelines, such as those of the Infusion 

urses Society [ 1 ], and from the Society for Healthcare Epidemi- 

logy of America, the Infectious Diseases Society of America, and 

he Association for Professionals in Infection Control and Epidemi- 

logy [ 2 ]. 

The Centers for Disease Control and Prevention (CDC)/National 

ealthcare Safety Network (NHSN) reports a CLABSI rate of 

.8/1,0 0 0 CL-days in medical-surgical intensive care units (ICUs) 

 3 ]. The International Nosocomial Infection Control Consortium 

INICC) report indicated a CLABSI rate of 12.5/1,0 0 0 CL-days in 

MICs from 2002 to 2005, which gradually reduced to 4.5/1,0 0 0 

L-days in the report covering 2015 to 2020 [ 4 ]. 
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Pooling data from 630 ICUs across 45 LMICs in Africa, Asia, 

astern Europe, Latin America, and the Middle East, covering 

04,770 patients, 1,480,620 patient days, and 4,270 CLABSIs from 

015 to 2020, the length of stay (LOS) was 6.57 days, and mortality 

as 14.06% for patients without healthcare-associated infections 

HAIs), while the LOS was 23.17 days and the mortality rate was 

9.81% for those with CLABSI [ 4 ]. In a multicenter, multinational, 

ulticontinental study involving 786 ICUs in 147 cities spanning 37 

ountries between 1998 and 2022, 300,827 patients were followed 

or 2,167,397 patient days, with 21,371 HAIs. Multiple logistic re- 

ression identified the acquisition of a CLABSI as an independent 

ortality risk factor [ 5 ]. 

The likelihood of CLABSI is higher among ICU patients due to 

he insertion of multiple CLs and the use of high-risk types [ 6 ].

rgent circumstances often result in repeated daily access and pro- 

onged usage [ 1 , 2 ]. Factors identified as CLABSI risks include pa-

ient factors, such as neutropenia, BMI > 40, and prematurity, and 

ealthcare factors, such as prolonged LOS before catheterization, 

xtended catheter duration, high microbial colonization at the in- 

ertion site and catheter hub, multilumen catheter use, concurrent 

se of multiple catheters, reduced nurse-to-patient ratio, care by 

oat nurses, parenteral nutrition, inadequate catheter care, blood 
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roduct transfusion, femoral insertion site, and internal jugular site 

ith concurrent tracheostomy [ 1 , 2 ]. 

From 1998 to 2022, a multinational prospective cohort study 

nvolving 728 ICUs in 147 cities across 41 African, Asian, Eastern 

uropean, Latin American, and Middle Eastern countries used an 

nline standardized surveillance system to identify CLABSI risk fac- 

ors. On the one hand, this study evidenced that the risk of CLABSI 

s increased by 4% per day of CL use. On the other hand, tra- 

heostomy use, hospitalization at a public facility, and hospitaliza- 

ion in a middle-income country were also associated with higher 

LABSI risk. Finally, the highest CLABSI risk was associated with 

nternal jugular and femoral sites, while the lowest risk was found 

ith peripherally inserted central catheters (PICCs) [ 7 ]. 

ethods 

The International Society of Infectious Diseases (ISID) recruited 

ve subject-matter experts in CLABSI prevention to edit the ISID 

uidelines. Each expert conducted a comprehensive search of 

ubMed and Embase (January 2014-June 2024). The experts first 

eviewed the abstracts of the articles identified and then pro- 

eeded with full-text reviews. Relevant references were incorpo- 

ated into the review. Recommendations resulting from this pro- 

ess were classified based on the quality of evidence and the bal- 

nce between the desirable and potential undesirable effects of 

arious interventions. The experts reached a consensus regarding 

he literature findings, recommendations, the quality of evidence 

upporting these recommendations, and their classification into 

he following categories: (1) Necessary prerequisites, (2) Imple- 

entation of CLABSI prevention strategies, (3) Before insertion, (4) 

t insertion, (5) After insertion, (6) Supplementary interventions, 

7) Not advisable interventions to prevent CLABSI, (8) Interventions 

ending resolution, and (9) Suggested practice in under-resourced 

ettings. After reaching a consensus, the experts reviewed the draft 

anuscript and approved the document and its recommendations. 

ll panel members adhered to ISID policies on conflict-of-interest 

isclosure. 

uggested practice 

1) Necessary prerequisites 

a) Establishments and implementation of CLABSI prevention 

interventions should possess the following components: (1) 

Assets for delivering education and training, (2) An infection 

prevention team tasked with identifying patients who meet 

the CLABSI definition, (3) An Infection prevention program 

with information technology support for gathering CL-days, 

(4) Patient-days for determining CL-device utilization (DU) 

ratio, (5) Validation of CL-days obtained from information 

systems by comparing them to a manual method, with an 

acceptable margin of error not exceeding ±5%, and (6) Ef- 

fective laboratory support for the timely processing of spec- 

imens and reporting results [ 1 , 2 ]. 

2) Implementation of CLABSI prevention strategies 

a) Implement a multidimensional approach with: (1) bundle, 

(2) education, (3) CLABSI surveillance, (4) monitoring com- 

pliance with recommendations, (5) internal CLABSI rate re- 

ports, and (6) performance feedback. 

i) Previous national, multinational, and multicontinental 

studies employing a multidimensional approach have 

been conducted, achieving a significant reduction in 

CLABSI rates [ 8 ]. See Table . 

b) Implement a bundle of care 

i) Care “bundles” are a set of evidence-based practices that, 

when implemented collectively, improve the reliability of 

their delivery and improve patient outcomes [ 8 ]. 
2

ii) A cross-sectional study was conducted at a pediatric ter- 

tiary teaching hospital in Turkey from 2007 to 2020. The 

study assessed the impact of implementing a CL bundle. 

The baseline CLABSI rate was 10.5, and during the inter- 

vention, it was 3.6/1,0 0 0 CL-days [ 9 ]. 

iii) The INICC implemented a bundle to reduce CLABSI rates 

across 30 countries in Africa, Asia, Latin America, East- 

ern Europe, and the Middle East. This approach success- 

fully reduced the CLABSI rate from 15.34/1,0 0 0 CL-days 

to 2.23 over a 29-month follow-up period [ 8 ]. 

iv) The INICC bundle included the following components: 

(1) Adherence to hand hygiene before CL insertion or 

manipulation; (2) Implementation of maximal barrier 

precautions during CL insertion; (3) Utilization of alco- 

holic chlorhexidine antiseptic for skin preparation; (4) 

Avoid the femoral site; (5) Reduction of CL-days by 

eliminating nonessential CLs; (6) Maintenance of proper 

insertion site dressing, changing it when it becomes 

loose, wet, dirty, or bloody; (7) Minimization of the 

LOS by promptly discharging eligible patients; (8) Daily 

chlorhexidine bath for ICU patients aged over 2 months; 

(9) Prefer needleless connectors (NC) connectors over 

three-way stopcocks; (10) Prefer collapsible closed in- 

travascular (IV) fluid systems over semirigid open sys- 

tems; and (11) Prefer single-use prefilled flush syringes 

over manual admixture [ 8 ]. 

c) Educate healthcare professionals (HCPs), patients, and care- 

givers involved in CL care should receive training and 

demonstrate competence according to their roles. 

i) This includes understanding appropriate indications for 

insertion, implementing recommendations to prevent 

CLABSI, and conducting daily assessments to evaluate the 

ongoing necessity of the CL [ 1 , 2 ]. 

ii) Chamblee, T. B. et al. analyzed family engagement for 

preventing CLABSIs. In a prospective quasi-experimental 

study with 121 legal guardians of children having a CL 

in the PICU, educating parents on CLABSI prevention and 

encouraging family participation in CL care obtained a 

CLABSI rate reduction [ 10 ]. 

d) Conduct surveillance of CLABSI 

i) Employ CDC/NHSN uniform surveillance methods and 

definitions [ 3 ]. 

ii) Calculate the CLABSI rate by dividing the number of 

CLABSIs by the total number of CL-days, then multiply 

the result by 1,0 0 0 to express the measure as the num- 

ber of CLABSIs/1,0 0 0 CL-days [ 3 ]. 

iii) Stratify CLABSI rates based on the type of patient- 

care unit and provide comparisons using historical data, 

CDC/NHSN data [ 3 ], and INICC international data [ 4 ]. 

iv) Longitudinally monitored CL-DU ratio to identify vari- 

ations, facilitating hospital and unit-level comparisons. 

The CL-DU ratio, a CDC/NHSN [ 3 ], and INICC measure [ 4 ],

considers facility- and location-level factors influencing 

device use and is calculated as the observed CL days di- 

vided by observed patient days. 

v) A nationwide study conducted in Israel from 2011 

to 2019 and published in 2023 reported on the ef- 

fectiveness of National CLABSI prevention guidelines, 

surveillance, and feedback in reducing CLABSI rates. The 

mean incidence of CLABSI decreased from 7.4 at base- 

line to 2.1 CLABSIs/1,0 0 0 CL-days during intervention 

[ 11 ]. 

e) Conduct surveillance of other types of catheters, extending 

surveillance programs to cover all catheter types, such as 

peripheral arterial catheters, short-term peripheral venous 

catheters, and midline catheters [ 1 , 2 ]. 
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Table 

Impact of a Multidimensional Approach on CLABSI Rates in Low- and Middle-Income Countries. 

Setting Number 

of ICUs 

Study 

period 

ICU type Baseline 

CLABSI rate 

Intervention 

CLABSI rate 

RR; 95% CI; P 

value 

Ref 

30 LMICs 316 2007-2022 AICU 15.34 2.23 RR = 0.15, 95% 

CI = 0.13-0.17; 

P < 0.001 

Rosenthal VD, Jin Z, Brown EC, et al. Decreasing central 

line-associated bloodstream infections rates in intensive care units in 

30 low- and middle-income countries: an INICC approach. Am J 

Infect Control. 2024;52(5):580-7. 

15 LMICs 86 2002-2009 AICU 14.5 7.4 RR = 0.46, 95% 

CI = 0.33-0.63; 

P < 0.001 

Rosenthal VD, Maki DG, Rodrigues C, et al. Impact of International 

Nosocomial Infection Control Consortium (INICC) strategy on central 

line-associated bloodstream infection rates in the intensive care units 

of 15 developing countries. Infect Control Hosp Epidemiol. 

2010;31(12):1264-72. 

5 LMICs 9 2003-2010 PICU 10.7 5.2 RR = 0.48, 95% 

CI = 0.29-0.94; 

P = 0.02 

Rosenthal VD, Ramachandran B, Villamil-Gomez W, et al. Impact of a 

multidimensional infection control strategy on central line-associated 

bloodstream infection rates in pediatric intensive care units of five 

developing countries: findings of the International Nosocomial 

Infection Control Consortium (INICC). Infection. 2012;40(4):415-23. 

4 LMICs 4 2003-2009 NICU 21.4 9.7 RR = 0.45, 95% 

CI = 0.33-0.63; 

P < 0.001 

Rosenthal VD, Duenas L, Sobreyra-Oropeza M, et al. Findings of the 

International Nosocomial Infection Control Consortium (INICC), part 

III: effectiveness of a multidimensional infection control approach to 

reduce central line-associated bloodstream infections in the neonatal 

intensive care units of 4 developing countries. Infect Control Hosp 

Epidemiol. 2013;34(3):229-37. 

9 Asian 

countries 

122 2008-2022 AICU 16.64 2.18 RR = 0.13, 95% 

CI = 0.11-0.15; 

P < 0.001 

Rosenthal VD, Yin R, Myatra SN, Divatia JV, et al. Evaluating the 

outcome of a bundle with 11 components and the INICC 

multidimensional approach in decreasing rates of central 

line-associated bloodstream infections across nine Asian countries. J 

Vasc Access. 2024:11297298241242163. doi: 

10.1177/11297298241242163. 

Mexico 2 2002-2003 AICU 46.3 19.5 RR = 0.42, 95% 

CI = 0.27-0.66; 

P = 0.0001 

Higuera F, Rosenthal VD, Duarte P, et al. The effect of process control 

on the incidence of central venous catheter-associated bloodstream 

infections and mortality in intensive care units in Mexico. Crit Care 

Med. 2005;33(9):2022-7. 

India 16 2004-2012 AICU 6.4 3.9 RR = 0.47, 95% 

CI = 0.31-0.70; 

P = 0.0001 

Jaggi N, Rodrigues C, Rosenthal VD, Todi SK, Shah S, Saini N, et al. 

Impact of an international nosocomial infection control consortium 

multidimensional approach on central line-associated bloodstream 

infection rates in adult intensive care units in eight cities in India. 

Int J Infect Dis. 2013;17(12):e1218-24. 

Turkey 13 2003-2011 AICU 22.7 12.0 RR = 0.613, 

95% 

CI = 0.43-0.87; 

P = 0.007 

Leblebicioglu H, Ozturk R, Rosenthal VD, et al. Impact of a 

multidimensional infection control approach on central 

line-associated bloodstream infections rates in adult intensive care 

units of 8 cities of Turkey: findings of the International Nosocomial 

Infection Control Consortium (INICC). Ann Clin Microbiol Antimicrob. 

2013;12:10. 

Colombia 6 2003-2010 AICU and 

PICU 

12.9 3.5 RR = 0.27, 95% 

CI = 0.14-0.52; 

P = 0.002 

Alvarez-Moreno CA, Valderrama-Beltran SL, Rosenthal VD, et al. 

Multicenter study in Colombia: impact of a multidimensional 

International Nosocomial Infection Control Consortium (INICC) 

approach on central line-associated bloodstream infection rates. Am J 

Infect Control. 2016;44(11):e235-e41. 

Saudi 

Arabia 

5 2013-2015 AICU and 

PICU 

6.9 3.1 RR = 0.44, 95% 

CI = 0.28-0.72; 

P = 0.001 

Al-Abdely HM, Alshehri AD, Rosenthal VD, et al. Prospective 

multicentre study in intensive care units in five cities from the 

Kingdom of Saudi Arabia: impact of the International Nosocomial 

Infection Control Consortium (INICC) multidimensional approach on 

rates of central line-associated bloodstream infection. J Infect Prev. 

2017;18(1):25-34. 

Bahrain 1 2013-2016 AICU 10.4 1.2 RR = 0.11, 95% 

CI = 0.1-0.3; 

P = 0.001 

Alkhawaja S, Saeed NK, Rosenthal VD, et al. Impact of International 

Nosocomial Infection Control Consortium’s multidimensional 

approach on central line-associated bloodstream infection rates in 

Bahrain. J Vasc Access. 2020;21(4):481-9. 

Argentina 4 1999-2001 AICU 46.63 11.10 RR = 0.25, 95% 

CI = 0.17-0.36; 

P < 0.0001 

Rosenthal VD, Guzman S, Pezzotto SM, Crnich CJ. Effect of an 

infection control program using education and performance feedback 

on rates of intravascular device-associated bloodstream infections in 

intensive care units in Argentina. Am J Infect Control. 

2003;31(7):405-9. 

LMICs = low- and middle-income country; ICU = intensive care unit; AICU = adult intensive care unit; PICU = pediatric intensive care unit; NICU = neonatal intensive 

care unit; CLABSI = central line associated bloodstream infection; RR = relative risk; CI = confidence interval; Ref = reference. 
i) Calculating the peripheral intravascular (PIV) infection 

rate per 1,0 0 0 PIV days is recommended to adjust to the 

main risk factor of a catheter-associated BSI, which in- 

cludes PIVs in addition to CLs [ 12 ]. 

ii) A study demonstrated that PIV-associated BSIs have a 

significant burden [ 13 ]. 

f) Implement internal reporting of CLABSI rates 
3

i) These measures are crafted to enhance internal hospi- 

tal quality improvement initiatives, and it is important 

to convey these measures to senior hospital leadership, 

and clinicians engaged in the care of patients at risk for 

CLABSI [ 1 , 2 ]. 

ii) When providing internal reporting as a benchmark, com- 

pare the CLABSI rates and CL-DU ratio of the given hos- 
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pital against data from the CDC/NHSN [ 3 ], and the inter- 

national data from INICC [ 4 ]. 

g) Monitoring compliance with recommendations to prevent 

CLABSI 

i) Assessing and documenting compliance with CL inser- 

tion and maintenance guidelines by employing a check- 

list ensures adherence to proper procedural steps and 

identifies and addresses any gaps [ 1 , 2 ]. 

ii) Calculate compliance by dividing the compliance of each 

recommendation by the total number of CL insertions, 

then multiply by 100 for a percentage expression [ 1 , 2 ]. 

h) Implement performance feedback 

i) Infection prevention professionals present charts show- 

casing data related to attending HCPs’ monthly degree of 

compliance with infection prevention practices and in- 

creased compliance with the bundle [ 8 ]. 

ii) This tool plays a crucial role, enabling attending HCPs 

to identify areas for improvement in cases of low com- 

pliance with infection prevention practices. Leveraging 

the “observer effects” on HCPs’ behavior, this method’s 

strength lies in influencing their practices to enhance ef- 

ficiency [ 1 , 2 ]. 

ain approaches 

3) Before insertion 

a) Mandated education and competency assessments for HCPs 

engaged in the insertion, care, and maintenance of CL (Qual- 

ity of Evidence [QoE]: MODERATE). 

i) Incorporate information on indications for CL use, proper 

insertion and maintenance practices, the CLABSI risk, and 

infection prevention strategies into the education and 

competency assessments for HCPs involved in CL proce- 

dures [ 1 ]. 

ii) Guarantee that all HCPs engaged in CL insertion and 

maintenance undergo an educational program covering 

practices to prevent CLABSI before undertaking these re- 

sponsibilities [ 1 , 2 ]. 

iii) Conduct periodic assessments of HCP’s knowledge and 

adherence to preventive measures [ 1 , 2 ]. 

iv) Mandate that all HCPs involved in CL insertion undergo 

a credentialing process to verify their competence. This 

process should ensure their ability to insert a CL and 

maintain an aseptic technique throughout the procedure 

and subsequent access and maintenance of the CL [ 1 , 2 ]. 

v) Provide additional education when an institution modi- 

fies components of the infusion system [ 1 , 2 ]. 

vi) Incorporate simulation training for accurate catheter in- 

sertion and maintenance procedures [ 1 , 2 ]. 

b) Administer a daily chlorhexidine preparation bath to ICU pa- 

tients aged over two months (QoE: HIGH). 

i) The effectiveness of chlorhexidine (CHG) bathing in 

non-ICU patients is still uncertain [ 14 ]. In a cluster- 

randomized study, this patient population observed a 

notable decrease in CLABSI with CHG bathing [ 14 ]. 

ii) Multiple studies have indicated potential benefits for 

adult hematology-oncology patients; nevertheless, a 

comparable reduction was not observed in pediatric pa- 

tients with similar conditions [ 15 ]. 

iii) The safety and effectiveness of routinely employing CHG 

bathing in infants under two months of age after birth 

are not clearly established. Life-threatening skin injuries 

resulting from CHG have been reported in infants with 

birth weight below 1,0 0 0 grams who are less than 7 days 

postnatal age [ 16 ]. 
4

iv) The extensive use of CHG may decrease its effectiveness 

as an antiseptic [ 17 ]. 

4) At insertion 

a) A checklist is recommended in both ICU and non-ICU set- 

tings (QoE: MODERATE). 

i) Guarantee and document the adherence to aseptic tech- 

nique [ 1 , 2 ]. 

ii) Ensure optimal insertion practices. Observation of CL in- 

sertion should be performed by another HCP who has 

received appropriate education to guarantee the mainte- 

nance of the aseptic technique [ 1 , 2 ]. 

iii) The observer should have the authority to suspend the 

procedure if any lapses in aseptic technique are identi- 

fied [ 1 , 2 ]. 

b) Use an all-inclusive catheter cart or kit (QoE: MODERATE). 

i) Ensure that all units where CLs are inserted have read- 

ily accessible catheter kits containing all essential com- 

ponents for aseptic CL insertion [ 1 , 2 ]. 

c) Perform hand hygiene before catheter insertion or manipu- 

lation (QoE: MODERATE). 

i) Utilize either an alcohol-based waterless product or soap 

and water [ 1 , 2 ]. 

ii) Wearing gloves does not eliminate the need for hand hy- 

giene [ 1 , 2 ]. 

d) Adopt maximum sterile barrier precautions during CL inser- 

tion (QoE: MODERATE). 

i) Employ maximum sterile barrier precautions by ensuring 

that all HCPs involved in the CL insertion procedure and 

when exchanging a CL over a guidewire wear a mask, 

cap, sterile gown, and sterile gloves. Additionally, the pa- 

tient should be covered with a large sterile drape [ 1 , 2 ]. 

ii) Despite a prospective, randomized study in surgical pa- 

tients showing no additional benefit for maximum ster- 

ile barrier precautions, the majority of available evidence 

suggests a risk reduction with this intervention [ 1 , 2 ]. 

e) Utilize an alcoholic chlorhexidine antiseptic for skin prepa- 

ration (QoE: HIGH). 

i) Before CL insertion, apply an alcoholic CHG solution con- 

taining a minimum of 2% CHG to the insertion site, al- 

lowing the antiseptic solution to dry before making the 

skin puncture [ 18 ]. 

ii) Applying an alcoholic CHG solution to the insertion site 

in the neonatal ICU (NICU) lacks a clear definition [ 18 ]. 

f) In the ICU setting, avoid using the femoral site to minimize 

infectious complications when placing the CL (QoE: HIGH). 

i) Several studies indicate that femoral insertion sites in- 

crease the risk of CLABSI [ 1 , 2 ]. 

ii) Recent large-scale, prospective, multicenter, multina- 

tional studies employing multiple logistic regression 

analyses demonstrate that PICCs exhibit the lowest risk 

of CLABSI compared with other CL types [ 7 ]. 

iii) Femoral vein catheterization may be considered for in- 

fants if upper body sites are contraindicated. Tunneled 

femoral vein catheters positioned with an exit site out- 

side the diaper area on the mid-thigh could provide en- 

hanced safety and an additional level of risk reduction 

[ 1 , 2 ]. 

iv) Risk-benefit assessments are recommended for patients 

undergoing or expected to require hemodialysis, with the 

subclavian site avoided due to the risk of stenosis [ 1 , 2 ]. 

v) Observational studies indicate a potential decrease in 

CLABSI risk with midline catheters compared to PICCs 

[ 19 ], and versus CLs (2018) [ 20 ], respectively. 

vi) Femoral vein catheterization may be contemplated for 

children and infants if upper body sites [ 21 ]. Tunneled 

femoral vein catheters could be safer positioned with 
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an exit site outside the diaper area on the mid-thigh 

[ 22 ]. 

vii) The evaluation of risk and benefit for different insertion 

sites must be conducted on an individual basis, and it 

is particularly relevant for patients currently undergoing 

or anticipated to require hemodialysis, where the subcla- 

vian site is avoided due to the associated risk of stenosis 

[ 23 ]. 

g) Incorporate ultrasound guidance for catheter insertion (QoE: 

HIGH). 

i) Using ultrasound guidance for internal jugular and 

femoral vein catheterization has decreased the risk of 

noninfectious complications linked with CL placement. 

However, the effectiveness of ultrasound-guided subcla- 

vian vein insertion in reducing infectious complications 

remains uncertain [ 1 , 2 ]. 

5) After insertion 

a) Maintain an appropriate nurse-to-patient ratio and restrict 

the use of float nurses in ICUs (QoE: HIGH). 

i) Observational studies underscore the significance of 

maintaining an adequate nurse-to-patient ratio in ICUs. 

These studies propose minimizing the presence of float 

nurses in the ICU setting [ 1 , 2 ]. 

b) Apply dressings containing chlorhexidine for CLs in patients 

over two months of age (QoE: HIGH). 

i) A meta-analysis was conducted to evaluate CHG dress- 

ings’ effectiveness in preventing CLABSI, including 20 

studies involving 15,590 catheters and primarily con- 

ducted in ICUs. CHG dressings significantly reduced 

CLABSIs (pRR, 0.71; 95% CI, 0.58-0.87), regardless of 

the CHG dressing type. The benefits were mainly ob- 

served in adults with short-term CLs, including onco- 

hematological patients, while for long-term CLs, CHG 

dressings reduced exit-site/tunnel infections (pRR, 0.37; 

95% CI = 0.22-0.64) [ 24 ]. 

ii) However, contact dermatitis was a significant adverse 

event associated with CHG dressings (pRR, 5.16; 95% 

CI = 2.09-12.70), particularly in neonates and pediatric 

populations, where severe reactions occurred [ 24 ]. 

c) Replacement of dressings (QoE: MODERATE) 

i) For nontunneled CLs, transparent dressings should be re- 

placed, and site care should be performed using a CHG- 

based antiseptic at least every seven days [ 1 , 2 ]. 

ii) Gauze dressings should be changed every 2 days [ 1 , 2 ]. 

iii) Immediate replacement is advised if the dressing be- 

comes soiled, loose, or damp [ 1 , 2 ]. 

iv) If there is significant bleeding or drainage from the 

catheter exit site, opt for gauze dressings rather 

than transparent dressings until the drainage resolves 

[ 1 , 2 ]. 

v) Less frequent dressing changes may be considered for 

NICU patients or those at a high risk of serious compli- 

cations from catheter dislodgement [ 1 , 2 ]. 

vi) Based on clinical indications, less frequent dressing 

changes may be considered for NICU patients or those 

at a high risk of serious complications from catheter dis- 

lodgement [ 25 ]. 

d) Before accessing the catheter, disinfect the catheter hubs, 

NCs, and injection ports. Either use an antiseptic-containing 

cap or port protector to cover the NC, or perform mechan- 

ical disinfection of the catheter hub, NC, and injection port 

(QoE: MODERATE). 

i) Consider passive disinfection by applying a cap contain- 

ing a disinfectant agent (e.g., 70% isopropyl alcohol, iodi- 

nated alcohol, chlorhexidine gluconate) over the needle- 

less connector. A systematic review has demonstrated a 
5

high level of decontamination compliance and reduced 

CLABSI rates [ 26 ]. 

ii) Active disinfection with alcohol-based chlorhexidine glu- 

conate swab pads or passive disinfection with caps con- 

taining 70% isopropyl alcohol was associated with lower 

rates of CLABSI. Swab pads containing 70% isopropyl al- 

cohol were the least effective method, according to a 

meta-analysis [ 27 ]. 

iii) If active disinfection is used, mechanical friction should 

be applied using alcoholic CHG preparation or 70% al- 

cohol, and in the absence of manufacturer-specific rec- 

ommendations, it should be applied for 5 to 15 seconds 

[ 1 , 2 ]. 

iv) A study has demonstrated that passive decontamination 

with 70% isopropyl alcohol-impregnated caps was asso- 

ciated with reduced phlebitis and infection [ 28 ]. 

v) Other studies show no difference between passive de- 

contamination with caps and active decontamination 

with swabs [ 29 ]. 

vi) Apply and monitor compliance with hub-connector-port 

disinfection protocols regularly, as approximately half of 

such catheter components may become colonized under 

standard practice conditions [ 30 ]. 

e) Remove catheters that are not essential (QoE: MODERATE). 

i) Evaluate the necessity of daily intravascular access, as 

studies showed a 4% increase in the risk of CLABSI per 

day of CL in place [ 7 ]. 

f) Routinely replace administration sets not used for blood, 

blood products, or lipid formulations at intervals of up to 

7 days (Quality of Evidence: HIGH). 

i) The most effective schedule for replacing intermittently 

used administration sets remains undetermined [ 31 ]. 

g) Conduct surveillance for CLABSI in both ICU and non-ICU 

settings (QoE: HIGH). 

i) Quantify the unit-specific incidence of CLABSI per 1,0 0 0 

CL-days. Communicate this data to the respective units, 

clinician leadership, and hospital administrators oversee- 

ing the units [ 1 , 2 ]. 

ii) Compare the occurrence of CLABSI with historical data, 

CDC/NHSN (2015) [ 3 ], and international INICC rates [ 4 ]. 

iii) Conduct periodic audits of surveillance to reduce varia- 

tion in interobserver reliability [ 1 , 2 ]. 

6) Supplementary interventions 

a) These additional measures are recommended for imple- 

mentation among settings experiencing unacceptably high 

CLABSI rates, even after applying essential CLABSI preven- 

tion strategies, or individuals with restricted venous entry 

and a background of recurring CLABSI [ 1 , 2 ]. 

b) Utilize CLs that are impregnated with antiseptic or antimi- 

crobial agents (QoE: HIGH in adult patients and MODERATE 

in pediatric patients). 

i) The risk of CLABSI is reduced with certain antiseptic- 

impregnated (e.g., CHG-silver sulfadiazine) catheters and 

antimicrobial-impregnated (e.g., minocycline-rifampin) 

catheters [ 32 ]. 

ii) A meta-analysis included 10 studies published be- 

tween January 2010 and September 2021 regarding im- 

pregnated CLs. The results showed that antimicrobial 

catheters with CHG or silver sulfadiazine significantly re- 

duced the occurrence of CLABSI, with ORs of 0.66 and 

0.54, respectively. These interventions were also associ- 

ated with the lowest rates of catheter colonization, with 

ORs of 0.45 and 0.31 [ 33 ]. 

iii) Consider using these catheters under the following con- 

ditions: When hospital units or patient populations 

maintain a CLABSI rate above institutional goals despite 
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adherence to essential CLABSI prevention practices and 

in individuals with restricted venous entry and a back- 

ground of recurring CLABSI [ 32 ]. 

iv) Clinical evidence supporting the risk reduction associ- 

ated with the routine use of silver-coated catheter con- 

nectors or other antimicrobial catheter connectors is cur- 

rently limited [ 1 , 2 ]. 

c) Implement antimicrobial lock therapy for long-term CLs 

(QoE: HIGH). 

i) Filling the catheter lumen with a supratherapeutic con- 

centration of an antibacterial or antiseptic solution and 

maintaining it until catheter hub reaccess is known as 

an anti-infective lock, has shown potential in reducing 

the risk of CLABSI. Due to concerns about potential re- 

sistance emergence in exposed organisms, antimicrobial 

locks should be considered as a preventive strategy for 

patients with long-term hemodialysis catheters and who 

have a history of recurrent CLABSI [ 34 ]. 

ii) This preventive measure can be considered for pa- 

tients at a heightened risk of severe consequences from 

CLABSI, such as those with recently implanted intravas- 

cular devices like prosthetic heart valves or aortic grafts 

[ 1 , 2 ]. 

iii) To minimize systemic toxicity risk, aspirate the antimi- 

crobial lock solution after its designated dwell time 

rather than flushing it [ 1 , 2 ]. 

iv) A thorough assessment of potential adverse effects is es- 

sential before employing ethanol locks (EL) [ 1 , 2 ]. 

v) A 2023 meta-analysis examined EL in pediatric patients 

with CLs to prevent CLABSI, and EL significantly de- 

creased mean CLABSI rates [ 35 ]. 

d) Leverage infusion or vascular access teams to decrease rates 

of CLABSI (QoE: LOW). 

i) Establishing an infusion/vascular access team responsible 

for inserting and maintaining PIV effectively reduces the 

risk of BSIs [ 1 , 2 ]. 

e) Apply antimicrobial ointments to the insertion sites of 

hemodialysis catheters (QoE: HIGH). 

i) For hemodialysis catheter insertion, utilize Polysporin 

“triple” or povidone-iodine ointment, ensuring compat- 

ibility with the catheter material [ 1 , 2 ]. 

ii) Glycol-containing ointments should be avoided on inser- 

tion/exit sites of polyurethane catheters [ 1 , 2 ]. 

iii) Refrain from applying Mupirocin ointment due to the 

risks associated with mupirocin resistance and potential 

harm to polyurethane catheters [ 1 , 2 ]. 

7) Not advisable interventions to prevent CLABSI 

a) Avoid using antimicrobial prophylaxis during short-term or 

tunneled catheter insertion or while catheters are in place 

(QoE: HIGH) [ 1 , 2 ]. 

b) Avoid the routine replacement of CL or arterial catheters 

(QoE: HIGH) [ 1 , 2 ]. 

8) Interventions pending resolution 

a) The use of silver-coated catheter connectors may be asso- 

ciated with reduced intraluminal contamination in ex vivo 

catheters and a potential decrease in CLABSI. 

i) Limited clinical evidence exists regarding the risk re- 

duction associated with silver-coated catheter connectors 

[ 1 , 2 ]. 

b) The relationship between the use of standard, nonantimicro- 

bial transparent dressings and the risk of CLABSI. 

i) An unresolved issue stems from a meta-analysis identi- 

fying a connection between CLABSI and the use of trans- 

parent dressings [ 1 , 2 ]. 

c) The influence of employing chlorhexidine-based products on 

the development of bacterial resistance to chlorhexidine. 
6

i) Standardized testing for CHG susceptibility is lacking, 

and the clinical implications of reduced CHG susceptibil- 

ity remain uncertain [ 1 , 2 ]. 

d) Suture-less securement 

i) The effectiveness of suture-less securement devices in 

reducing CLABSI is currently uncertain [ 36 ]. 

e) The impact of silver zeolite-impregnated umbilical catheters 

on preterm infants, especially in areas where approval for 

pediatric use has been authorized [ 1 , 2 ]. 

i) A randomized study suggests that antimicrobial- 

impregnated umbilical catheters are safe and effective in 

NICU patients [ 1 , 2 ]. 

9) Suggested practice in under-resourced settings 

a) Collapsible closed-system intravenous fluid containers are 

suggested (QoE: MODERATE). 

i) A meta-analysis and research with a bundle implemen- 

tation, including a closed IV fluid system, NCs, and 

single-use prefilled flush syringes, have demonstrated 

that open-system semirigid or rigid IV fluid containers 

increase the risk of CLABSI compared with closed-system 

collapsible IV fluid containers [ 8 ]. 

b) It is suggested that needleless connectors be used instead of 

three-way stopcocks and positive displacement NCs be used 

instead of negative or neutral displacement (QoE: MODER- 

ATE). 

i) NCs are associated with a lower risk of CLABSI compared 

with three-way stopcock, as demonstrated in a meta- 

analysis [ 37 ]. 

ii) A meta-analysis demonstrated that NCs with positive 

displacement are associated with a lower risk of CLABSI 

than those with negative or neutral displacement. This 

suggestion applies to LMICs and high-income countries 

[ 38 ]. 

c) Compliance with recommendations to prevent CLABSI in 

LMICs needs to be improved (QoE: LOW). 

i) Observations conducted in the ICUs of 58 hospitals 

across three Middle Eastern countries revealed that 

lower patient-nurse ratios were associated with higher 

compliance [ 39 ]. 

ii) A study sampled nurses from three hospitals in Jordan 

and found significant differences in compliance with the 

CL care bundle, and the nurse-to-patient ratio emerged 

as a significant predictor of nurse compliance with the 

CL care bundle [ 40 ]. 

ummary 

This review’s evidence shows that CLABSI rates in LMICs are 

ver five times higher than in high-income countries. It provides 

cientific insights into the efficacy of various interventions and rec- 

mmends additional measures specifically for adoption in LMICs. 
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