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Abstract 

The central venous catheter (CVC) is essential for various diagnostic and therapeutic 

procedures and was first reported to have been used in a patient in 1969. Over time, the 

indications for its use have become increasingly numerous. Its application involves placing the 

catheter into a large-lumen venous system—most commonly the internal jugular, subclavian, 

or femoral vein—for the administration of parenteral nutrition and fluids, certain medications, 

hemodialysis (HD), blood sampling, and central venous pressure (CVP) measurement. 

Complications related to CVC placement occur in 2–26% of cases and may be mechanical, 

infectious, or thrombotic. Although CVC insertion can be beneficial for patient recovery, it is 

not always essential for treatment. Therefore, the decision to place a CVC must be carefully 

considered. During catheter insertion, it is crucial to ensure thorough preparation, adherence to 

sterile technique, and appropriate post-procedural care to minimize the risk of potentially life-

threatening complications. Among these, infections are the most frequently reported and will 

be discussed in detail in this paper.The aim of our study was to present the advantages and 

disadvantages of different approaches to central venous access, as well as the potential 

complications associated with CVCs, with a particular focus on infections. This review is based 

on a search of scientific and professional literature, especially original research articles 

published within the last five years, in the following scientific databases: PubMed, SCOPUS, 

MEDLINE, the Science Citation Index (SCI), and digital academic archives and repositories 

such as Dabar and Heart. 
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Introduction 

Central venous access is a “lifeline” that is 

indispensable in clinical practice and 

patient care within hospital settings.1 

During the 1960s and 1970s, the use of 

central venous catheters (CVCs) became 

routine in intensive care units, oncology, 

neonatology, hemodialysis, parenteral 

nutrition, and palliative care. With the 

introduction of new materials and 

techniques, CVCs have become safer and 

more effective, reducing the risk of 

infections and other complications.2 

Although CVCs are relatively safe and 

beneficial for patient care and treatment, 

their use can lead to numerous 

complications during both insertion and 

post-catheterization. The literature suggests 

that complications related to CVCs occur in 

2–26% of cases and may be mechanical, 

infectious, or thrombotic. While CVCs 

insertion can significantly aid in patient 

recovery, it is not always an essential 

procedure; therefore, the decision to place a 

CVC is of critical importance.3 

When inserting a catheter, careful 

preparation, strict adherence to sterile 

technique, and diligent post-insertion care 

are vital to minimizing the risk of 

potentially fatal complications—among 

which infections are the most common. 

These will be the primary focus of our 

paper. The aim of our study was to present 

the advantages and disadvantages of 

different approaches to central venous 

access and to explore potential 

complications in patients with CVCs, with 

particular emphasis on infections. 

Central Venous Catheters 

Globally, nearly three-quarters of patients 

treated in intensive care units require 

central venous catheterization.4–6 Catheters 

can be either tunneled or non-tunneled and  

 

are primarily classified as short-term or 

long-term devices.7 Their use is essential 

for various diagnostic and therapeutic 

procedures. It is reported that the first CVC 

was used in a patient in 1969. 

The indications for CVCs use have 

expanded significantly. Placement 

typically involves inserting the catheter into 

a large-lumen venous system—most 

commonly the internal jugular, subclavian, 

or femoral vein—for the administration of 

parenteral nutrition and fluids, specific 

medications, hemodialysis (HD), blood 

sampling, and central venous pressure 

(CVP) monitoring. The choice of vein 

depends on several factors, including the 

patient's clinical condition, body habitus, 

local anatomical findings, vascular status, 

physician experience, and other 

endogenous and exogenous factors.1 

Dialysis catheters, for example, are used 

when urgent HD is required, when all other 

vascular access sites are exhausted, or when 

waiting for the maturation of an 

arteriovenous fistula (AVF) is not feasible. 

However, CVCs use carries the risk of 

numerous complications, including 

systemic infections, thrombophlebitis, 

endocarditis, bleeding, and pneumothorax. 

For HD, the preferred sites for CVC 

placement are the right internal jugular vein 

or the right or left subclavian vein. The left 

internal jugular vein is used less frequently 

due to its proximity to the thoracic duct, 

while the femoral vein is generally avoided 

because of its proximity to the anogenital 

region, which increases the risk of infection 

at the catheter site. 8–10 

For non-HD indications, the most 

commonly used sites are again the right 

internal jugular vein and the right or left 

subclavian vein.2,3 Literature suggests that 

the most frequent complications associated
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 with CVCs include hematoma, infection, 

and pneumothorax.11,12Rarer complications 

include generalized venous system 

weakness.11,12 Additionally, studies 

indicate that the use of ultrasound 

significantly improves the success rate of 

cannulation and reduces early 

complications during insertion, while 

proper aseptic maintenance is essential in 

preventing late complications.11–13 

Complications Associated with CVC 

Given that central venous catheters (CVCs) 

are widely used for administering 

medications, fluid replacement, and 

parenteral nutrition, earlier studies 

estimated that approximately 5 million 

CVCs are inserted annually in the United 

States, while more recent global estimates 

suggest that around 27 million CVCs are 

inserted each year. Despite their 

widespread use, CVC placement is 

associated with significant risks, including 

immediate complications such as 

pneumothorax and arterial cannulation, as 

well as catheter-related bloodstream 

infections (CRBSIs), deep bloodstream 

infections, venous thrombosis, and others.14 

In hemodialysis (HD) patients, CVCs are 

associated with poorer clinical outcomes 

compared to arteriovenous fistulas (AVFs) 

and kidney transplants, largely due to more 

frequent complications and a reduced 

quality of life.15 Various authors report that 

CVC placement can lead to serious 

complications, including infection, 

bleeding, pneumothorax, hemothorax, 

nerve damage, perforation of the right 

atrium or ventricle, air embolism, and 

more.16 

Literature indicates that up to 90% of 

infections associated with intravascular 

catheters are linked to CVCs, underscoring  

the severity of these complications. Such 

infections not only pose a significant threat 

to patient safety but also contribute to 

increased hospitalization duration and 

treatment costs 17. The advantages and 

disadvantages of various approaches to 

central venous access are outlined in Table 

1.18 

Several studies identify malposition, 

infections, and thrombosis as the most 

common complications associated with 

central venous catheter (CVC) placement 

and maintenance.18 Thrombosis, in 

particular, occurs in up to 28% of adults and 

12% of children with CVCs.19–21 To 

prevent thrombotic CVC occlusions, most 

healthcare institutions implement 

standardized protocols for catheter 

flushing, typically involving either 10 

U/mL or 100 U/mL heparin solutions 

compared to normal saline.22 

Pneumothorax and catheter malposition are 

also frequently reported adverse events 

during CVC placement that require close 

attention.23 In a study by Ablordeppey EA 

and colleagues involving 2,045 patients 

who underwent CVC insertion, 

pneumothorax occurred in 14% of cases, 

while catheter malposition was observed in 

13.4%. Notably, 57% of pneumothorax 

cases required thoracostomy tube 

placement. Additionally, venous 

thrombosis was found in 7.8% of cases 

involving incorrectly positioned 

catheters.23 

Research by Cui Y and colleagues, based 

on 11 trials and 2,097 patients, found that 

catheter kinking and malposition were 

significantly less common in patients who 

underwent ultrasound-guided CVC 

placement compared to the control group. 

However, no statistically significant 

difference was observed between the two 

groups in the rates of hematoma or venous  

 

O
N

LI
N

E 
FI

R
ST



29 
Peličić D. et al.: Central Venous Catheters 

 

 

Peličić D. et al. Ann Nurs 2025; 3 (1): 17-27 

20 

 

thrombosis. Other complications such as 

pneumothorax, hemothorax, phlebitis, and 

cardiac tamponade were reported to be 

rare.11 

 

Table 1. Advantages and disadvantages of different approaches to central vein access during 

the application of central venous catheters (CVCs) 

 

CVCs 

insertion site 

Advantages Disadvantages 

V. cephalica 

V. basilica 

Easy catheter insertion due to 

clearly visible veins.  

Greater comfort and 

convenience for the patient. 

No risk of contact with vital 

organs.  

Risk of catheter malposition or failure to 

achieve a central position. 

Increased risk of thrombosis. 

Low flow rate or limited maximum 

infusion rate. 

V. jugularis 

interna 

Lower risk of pneumothorax. 

Direct access to central veins. 

Low risk of thrombosis. 

High flow rate. 

Relatively easy placement. 

 

Risk of carotid artery puncture. 

Uncomfortable for the patient. 

Not recommended for long-term venous 

access. 

Difficult to place in obese patients. 

Vein prone to collapse in hypovolemic 

states. 

Challenging to access during emergencies 

when airway management is prioritized. 

Higher rate of late complications.   
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V. jugularis 

externa 

No risk of pneumothorax. 

Any bleeding that occurs is easy 

to control. 

Provides rapid venous access. 

Catheter placement into the vein lumen 

is difficult. 

Not preferred for long-term venous 

access. 

Challenging to place in obese patients. 

High incidence of catheter malposition.   

V. subclavia More comfortable for the patient. 

Large diameter (about 20 mm). 

Resistant to collapse. 

Accessible puncture site, 

especially useful when 

establishing an airway. 

Easier placement in obese 

patients. 

Lower risk of long-term 

complications.  

Increased risk of pneumothorax 

(incidence 1–2%) and hemothorax 

(incidence less than 1%). 

Difficulties during insertion related to 

operator inexperience. 

Risk of catheter misplacement. 

 

Potential interference with chest 

compressions. 

Curved anatomical pathway 

complicating catheter navigation.   

V. femoralis Easiest vein to puncture. 

No risk of pneumothorax. 

Capable of handling high flow 

rates. 

Easy to place. 

Does not interfere with 

intubation or CPR.   

Increased risk for occurrence of 

thrombosis (10%). 

Possibility of puncture femoral artery 

(5%). 

Reduced mobility legs at the hip joint. 

Difficult placement in obese patients. 

Heavy maintenance puncture sites 

sterile.  

Taken from: Kranjčić L. Central Venous Catheters [Thesis]. Pula: University of Juraj Dobrila 

in Pula; 2023 [accessed on 12.03.2025]. Available at: 

https://urn.nsk.hr/urn:nbn:hr:137:911055.

CVC related Infection Complications 

In the literature, infection associated with 

central venous catheters (CVCs) is classified 

as the most severe complication, with its 

incidence increasing linearly with the 
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duration of catheter use. Given the 

widespread use of CVCs and their direct 

association with catheter-related 

bloodstream infections (CRBSIs), which 

negatively impact morbidity and mortality 

rates among patients in intensive care, 

oncology, and hemodialysis (HD) settings, 

this complication remains a major clinical 

concern.24 

CVC-associated infections occur when 

pathogenic microorganisms enter the 

bloodstream via extraluminal or intraluminal 

routes.25–29 Extraluminal contamination is 

most common in short-term (non-tunneled) 

catheters, where microorganisms from the 

skin at the insertion site migrate directly into 

the vein. Intraluminal contamination, on the 

other hand, is typically seen in long-term 

subcutaneous tunneled CVCs and arises from 

inadequate aseptic handling by healthcare 

providers during catheter placement, 

maintenance, and manipulation for therapy 

administration.30–32 

Safe and reliable central venous access is 

fundamental to treatment in many clinical 

settings. Despite various preventive 

measures, the presence of a CVC still poses 

a significant risk for septic complications. 

Proper CVC care, including strict adherence 

to aseptic protocols when handling catheters, 

remains the key to infection prevention.33,34 

A study by Zhu S and colleagues involving 

5,046 intensive care patients with CVCs 

found that infections associated with CVCs 

significantly increased hospitalization costs 

and mortality due to nosocomial bloodstream 

infections.35 While CVCs provide reliable 

venous access in critically ill patients, the 

risk of catheter-related bloodstream 

infections necessitates meticulous 

disinfection of the catheter exit site and the 

caps used to seal the catheter to prevent 

infection.32 

Research indicates that the use of antiseptic 

protective caps is associated with a reduced 

incidence of CVC-related infections in 

intensive care units.36,32 Similarly, Lai NM et 

al. demonstrated that antimicrobial dressings 

applied to CVC insertion sites effectively 

reduce catheter-related bloodstream 

infections.37 

Interestingly, a study conducted in 

emergency departments revealed that 

peripheral venous catheters inserted in these 

settings accounted for the highest number of 

infection episodes among patients with 

CVCs. The study attributed this to excessive 

use of CVCs under poor aseptic conditions, 

highlighting the potential for infection 

prevention through strict asepsis and 

antisepsis measures, sterile device use, and 

proper skin antisepsis and technique.38 

In HD patients, CVC-related complications 

primarily include thrombosis and infection. 

While these complications cannot be entirely 

avoided, minimizing them by timely creation 

of arteriovenous fistulas (AVFs) and 

employing safe catheter placement and 

maintenance practices is essential. This 

approach also reduces legal liability for 

healthcare workers and institutions 

responsible for proper patient care.29 

Cosma V et al. examined the frequency of 

CVC infections and their causative 

microorganisms, identifying coagulase-

negative Staphylococci (27.9%), 

Enterobacterales (27.5%), non-fermenting 

Gram-negative bacilli (10.4%), Candida 

species (16.9%), and Staphylococcus aureus 

(16.9%) as the most common pathogens (26). 

Similarly, Stango C et al. reported that 

coagulase-negative staphylococci and 

Staphylococcus aureus, typical skin flora, are 

frequently isolated from peripheral 

catheter.39 

Prolonged CVC duration is associated with 

an increased risk of infections caused by 

Gram-negative bacteria, most commonly 

Acinetobacter baumannii, Klebsiella 

pneumoniae, and Pseudomonas aeruginosa. 

However, further prospective studies are 

needed to definitively identify the most 
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common pathogens responsible for CVC-

related infections.27 

Šentija I., in a master’s thesis, presents 

guidelines and examples of procedural 

bundles aimed at preventing infections 

related to CVCs, serving as an example of 

good clinical practice in managing patients 

with CVCs (Table 2).16 

The implementation of Clinical Pathway 

Protocols (PSPs) also yields secondary 

benefits by enhancing the work of healthcare 

professionals—both physicians and nurses—

within a multidisciplinary framework. These 

protocols promote adherence to evidence-

based practices in the clinical management 

and care of patients with central venous 

catheters (CVCs), thereby improving overall 

care quality and workflow efficiency.16 To 

ensure the safe and effective use of CVCs for 

central venous access, it is essential to follow 

established protocols and adhere strictly to 

aseptic and antiseptic measures.40 

 

Table 2. Prescribed procedure packages (PPP) for the prevention of infections associated with 

central venous catheters (CVC) 

Type of PPP Ingredients of PPP 

Prescribed set of procedures for setting up a 

CVC 
Hand hygiene 

Protective barriers when installing CVC 

Skin antisepsis using chlorhexidine 

Choosing the optimal insertion site (avoiding 

femoral access) 

Daily review of the necessity of retention 

CVC (early removal of CVC) 

Modification of the prescribed set of 

procedures for setting up a CVC 
Inspect the insertion site daily. 

Change the drape every seven days or 

sooner if it becomes wet at the insertion site. 

Document the ongoing need for the central 

venous catheter (CVC). 

Use a chlorhexidine-impregnated drape at 

the insertion site. 

Perform hand hygiene before each access to 

the insertion site. 

Disinfect the access port of the infusion 

system with an alcohol-based product before 

each intravenous (IV) administration.   
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Taken from: Šentija I. Prevention of Infections Using Central Venous Catheters in Intensive 

Care Units [Master's Thesis]. Zagreb: University of Zagreb, School of Medicine; 2015 

[accessed on 31.03.2025]. Available at: https://urn.nsk.noclick_hr/urn:nbn:hr:105:698551 
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Conclusion 

Considering that the indication for 

placing a central venous catheter (CVC) 

is most common among vulnerable 

patient groups—such as those in 

intensive care, hemodialysis, oncology, 

neonatology, and other departments—

these patients are often significantly 

immunocompromised due to the nature 

of their illnesses. As a result, they are 

particularly susceptible to hospital-

acquired infections. Therefore, clinical 

practice and patient care require 

heightened caution to prevent 

complications related to CVC-associated 

infections. 

Our findings indicate that among all 

CVC-related complications, infections 

are the most prevalent. Importantly, this 

complication is largely preventable by 

avoiding femoral catheter placement 

when possible, ensuring proper handling 

of the CVC, and strictly adhering to 

aseptic and antiseptic measures. 

Preventing infections associated with 

CVC use is a key predictor of patient 

recovery and survival. The nurse—being 

the healthcare professional with the most 

frequent patient contact—plays a crucial 

role in both the prevention and early 

detection of infections. Their 

supervision, along with a collaborative 

team approach to care (doctor-nurse), 

significantly contributes to reducing 

morbidity and mortality associated with 

CVC use in intensive care and 

hemodialysis patients. 

Conflict of Interest: The authors declare 

no conflicts of interest related to this 

article. 

NOTE: Artificial intelligence was not 

used as a tool in this study. 

Funding: No 

References 

1. Vlaisavljević Ž, Ranković I, 

Prodović T, Zdravković N. 

Central venous catheter as 

vascular approach in patients 

with acute liver insufficiency. 

Racionalna terapija. 

2017;9(2):23-7. DOI: 

10.5937/racter9-11462 

2. Lupić A. Central venous 

catheters in children [Final 

thesis]. Rijeka: University of 

Rijeka, Faculty of Health 

Studies; 2022 [accessed 

20.03.2025.] Available at: 

https://urn.nsk.hr/urn:nbn:hr:184:

605319 

3. Velissaris D, Karamouzos V, 

Lagadinou M, Pierrakos C, 

Marangos M. Peripheral Inserted 

Central Catheter Use and Related 

Infections in Clinical Practice: A 

Literature Update. J Clin Med 

Res. 2019;11(4):237-246. DOI: 

10.14740/jocmr3757.  

4. Timsit J, Baleine J, Bernard L,  et 

al. Expert consensus-based 

clinical practice guidelines 

management of intravascular 

catheters in the intensive care 

unit. Ann Intensive Care. 

2020. https:// doi. org/ 10. 1186/ 

s13613- 020- 00713-4. 

5. Boulet N, Muller L, Rickard 

CM, Lefrant JY, Roger C. How 

to improve the efficiency and the 

safety of real-time ultrasound-

guided central venous 

catheterization in 2023: a 

narrative review. Ann Intensive 

Care. 2023;13(1):46. 

 

 

 

 

 

O
N

LI
N

E 
FI

R
ST

https://urn.nsk.hr/urn:nbn:hr:184:605319
https://urn.nsk.hr/urn:nbn:hr:184:605319


29 
Peličić D. et al.: Central Venous Catheters 

 

Peličić D. et al. Ann Nurs 2025; 3 (1): 17-27 

26 

6. Boulet N, Pensier J, Occean BV, 

et al. Central venous catheter-

related infections: a systematic 

review, meta-analysis, trial 

sequential analysis and meta-

regression comparing ultrasound 

guidance and landmark technique 

for insertion. Crit Care. 2024 

;28(1):378. DOI: 

10.1186/s13054-024-05162-0. 

7. Pelland-Marcotte MC, Amiri N, 

Avila ML, Brandão LR. Low 

molecular weight heparin for 

prevention of central venous 

catheter-related thrombosis in 

children. Cochrane Database of 

Systematic Reviews. 2020  DOI: 

10.1002/14651858.CD005982.p

ub3 

8. Xue Hui, Ix JH, Wang W, et al. 

Hemodialysis Access Usage 

Patterns in the Incident Dialysis 

Year and Associated Catheter-

Related Complications. Am J 

Kidney Dis. 2012; 61:123-30. 

9. Astor BC, Eustace JA, Powe NR, 

Klag MJ, Fink NE, Coresh J; 

CHOICE Study. Type of vascular 

access and survival among 

incident hemodialysis patients: 

the Choices for Healthy 

Outcomes in Caring for ESRD 

(CHOICE) Study. J Am Soc 

Nephrol. 2005;16(5):1449-55. 

DOI: 10.1681/ASN.2004090748. 

10. Zornić N, Žunić F, Stolić R, 

Spasić M, Radmanović B, Nešić 

J. Vascular access failure: Cause 

or complication of central venous 

catheterization: Case report. 

Serbian Journal of Experimental 

and Clinical Research. 

2020;21(1):87-91. DOI: 

10.2478/SJECR-2018-0015. 

 

 

 

 

 

11. Cui Y, Wang Y, Gong T, Huang 

Q, Zhang QQ. Systematic review 

of ultrasound-guided central 

venous catheter placement-

related complications in neonates 

and infants aged <12 months. J 

Int Med Res. 2024 

Oct;52(10):3000605241287168. 

DOI: 

10.1177/03000605241287168. 

12. Videnović N, Stojićević B, 

Zdravković R, Mladenović J. 

Rare malposition of central 

venous catheter. Praxis medica. 

2019;48(2):47-50. DOI: 

10.5937/pramed1902047V 

13. Moeinipour AA, Amouzeshi A, 

Joudi M,  et al. A rare central 

venous catheter malposition: a 

case report. Anesthesiology and 

Pain Medicine. 

2014;4(1):e16049. DOI: 

10.5812/aapm.16049.  

14. Teja B, Bosch NA, Diep C, et al. 

Complication Rates of Central 

Venous Catheters: A Systematic 

Review and Meta-Analysis. 

JAMA Intern Med. 2024 

;184(5):474-482. DOI: 

10.1001/jamainternmed.2023.82

32. 

15. Fissell RB, Fuller DS, 

Morgenstern H, et al. 

Hemodialysis Patient Preference 

for Type of Vascular Access: 

Variation and Predictors across 

Countries in the DOPPS. The 

Journal of Vascular Access. 

2013;14(3):264-272. 

DOI:10.5301/jva.5000140 

16. Šentija I. Prevention of infections 

using central venous catheters in 

intensive care units [Master's 

thesis]. Zagreb: University of 

Zagreb, Faculty of Medicine; 

2015 [accessed 16.03.2025.] 

Available at: 

https://urn.nsk.hr/urn:nbn:hr:105:

698551 

O
N

LI
N

E 
FI

R
ST

https://doi.org/10.5301/jva.5000140


29 
Peličić D. et al.: Central Venous Catheters 

 

Peličić D. et al. Ann Nurs 2025; 3 (1): 17-27 

27 

17. Marković D, Bradić Ž, Grković S, 

Tutuš V, Stojanović M, Sabljak 

V. Central venous catheterisation 

and rapid infusion systems. 

Serbian Journal of Anesthesia and 

Intensive Therapy. 2013;35 (3-

4):135-40. 

18. Kranjčić L. Central venous 

catheters [Final thesis]. Pula: 

Jurje Dobrila University in Pula; 

2023 [accessed 12.03.2025.] 

Available at: 

https://urn.nsk.hr/urn:nbn:hr:137:

911055 

19.  McCloskey DJ. Catheter-related 

thrombosis in pediatrics. Pediatr 

Nurs 2002;28:97–6. 

20. Goldenberg NA. Long-term 

outcomes of venous thrombosis 

in children. Curr Opin Hematol 

2005;12:370–376. 

21. Journeycake JM, Buchanan GR. 

Thrombotic complications of 

central venous catheters in 

children. Curr Opin Hematol 

2003;10:369–374.  

22.  Smith S, Dawson S, Hennessey 

R, Andrew M. Maintenance of the 

patency of indwelling central 

venous catheters: is heparin 

necessary? Am J Pediatr Hematol 

Oncol 1991;13:141–143. 

23. Ablordeppey EA, Huang W, 

Holley I, Willman M, Griffey R, 

Theodoro DL. Clinical Practices 

in Central Venous Catheter 

Mechanical Adverse Events. J 

Intensive Care Med. 2022; 37 

(9):1215-1222. DOI: 

10.1177/08850666221076798. 

24. Ponce D, Nitsch D, Ikizler TA. 

Strategies to Prevent Infections in 

Dialysis Patients. Semin Nephrol. 

2023;43(5):151467. DOI: 

10.1016/j.semnephrol.2023.1514

67. 

 

25. Moriyama K, Ando T, Kotani M, 

et al. Risk factors associated with 

increased incidences of catheter-

related bloodstream infection. 

Medicine (Baltimore). 2022;  

21;101(42):e31160. DOI: 

10.1097/MD.0000000000031160

. 

26. Cosme V, Massart N, Reizine F, 

et al.; REAREZO study group. 

Central venous catheter-related 

infection: does insertion site still 

matter? A French multicentric 

cohort study. Intensive Care Med. 

2024;50(11):1830-1840. DOI: 

10.1007/s00134-024-07615-0. 

27. Jeon K, Han SB, Kym D,et al. 

Central venous catheter tip 

colonization and associated 

bloodstream infection in patients 

with severe burns under routine 

catheter changing. Am J Infect 

Control. 2024;52(7):813-818. 

DOI: 10.1016/j.ajic.2024.02.003. 

28. Olivier RC, Wickman M, Skinner 

C, Ablir L. The impact of 

replacing peripheral intravenous 

catheters when clinically 

indicated on infection rate, nurse 

satisfaction, and costs in CCU, 

Step-Down, and Oncology units. 

Am J Infect Control. 

2021;49(3):327-332. DOI: 

10.1016/j.ajic.2020.07.036. 

29. Gallieni M, Martina V, Rizzo 

MA, et al. Central venous 

catheters: legal issues. J Vasc 

Access. 2011 Oct-

Dec;12(4):273-9. DOI: 

10.5301/JVA.2011.7745. 

30. Ziegler MJ, Pellegrini DC, 

Safdar N. Attributable mortality 

of central line associated 

bloodstream infection: 

systematic review and meta-

analysis. Infection. 2015 

Feb;43(1):29-36. DOI: 

10.1007/s15010-014-0689-y.  

 

 

31. Helder OK, van Rosmalen J, van 

Dalen A, et al. Effect of the use of 

an antiseptic barrier cap on the 

O
N

LI
N

E 
FI

R
ST



29 
Peličić D. et al.: Central Venous Catheters 

 

Peličić D. et al. Ann Nurs 2025; 3 (1): 17-27 

28 

rates of central line-associated 

bloodstream infections in 

neonatal and pediatric intensive 

care. Am J Infect Control. 2020 

;48(10):1171-1178. DOI: 

10.1016/j.ajic.2019.11.026.  

32. Gillis VELM, van Es MJ, 

Wouters Y, Wanten GJA. 

Antiseptic barrier caps to prevent 

central line-associated 

bloodstream infections: A 

systematic review and meta-

analysis. Am J Infect Control. 

2023;51(7):827-835. DOI: 

10.1016/j.ajic.2022.09.005. 

33. Tejada S, Leal-Dos-Santos M, 

Peña-López Y, Blot S, Alp E, 

Rello J. Antiseptic barrier caps in 

central line-associated 

bloodstream infections: A 

systematic review and meta-

analysis. Eur J Intern Med. 2022 

;99:70-81. DOI: 

10.1016/j.ejim.2022.01.040. 

34. Taşdelen Öğülmen D, Ateş S. Use 

of alcohol containing caps for 

preventing bloodstream 

infections: A randomized 

controlled trial. J Vasc Access. 

2021;22(6):920-925. DOI: 

10.1177/1129729820952961. 

35. Zhu S, Kang Y, Wang W, Cai L, 

Sun X, Zong Z. The clinical 

impacts and risk factors for non-

central line-associated 

bloodstream infection in 5046 

intensive care unit patients: an 

observational study based on 

electronic medical records. Crit 

Care.2019;18;23(1):52. DOI: 

10.1186/s13054-019-2353-5. 

 

 

 

 

 

36. Voor In 't Holt AF, Helder OK, et 

a Antiseptic barrier cap effective 

in reducing central line-

associated bloodstream 

infections: A systematic review 

and meta-analysis. Int J Nurs 

Stud.2017;69:34-40. DOI: 

10.1016/j.ijnurstu.2017.01.007. 

37. Lai NM, Taylor JE, Tan K, Choo 

YM, Ahmad Kamar A, 

Muhamad NA. Antimicrobial 

dressings for the prevention of 

catheter-related infections in 

newborn infants with central 

venous catheters. Cochrane 

Database Syst Rev 2016  

23;3(3):CD011082. DOI: 

10.1002/14651858.CD011082.pu

b2. 

38.  Infusion Nurses Society. 

Infusion therapy standards of 

practice. J Infus Nurs. 

2016;39(suppl 1S):S1-S159. 

39. Stango C, Runyan D, Stern J, 

Macri I, Vacca M. A successful 

approach to reducing 

bloodstream infections based on 

a disinfection device for 

intravenous needleless connector 

hubs. J Infus Nurs. 2014 

;37(6):462-5. DOI: 

10.1097/NAN.00000000000000

75.  

40. Estrada-Orozco K, Cantor-Cruz 

F, Larrotta-Castillo D, Díaz-Ríos 

S, Ruiz-Cardozo MA. Central 

venous catheter insertion and 

maintenance: Evidence-based 

clinical recommendations. Rev 

Colomb Obstet Ginecol. 

2020;71(2):115-162. English, 

Spanish. DOI: 

10.18597/rcog.3413. 

O
N

LI
N

E 
FI

R
ST


