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/Abstract: )
Among hospitalized patients, central line-associated bloodstream infections (CLABSIs) are a significant
contributor to morbidity, death, and higher medical expenses. Microbial colonization of central venous
catheters (CVCs) causes these infections, which can spread throughout the body. Aseptic technique errors,
extended catheterization, or colonization of the catheter hub and insertion site can all result in CLABSIs.
Reducing their incidence requires an understanding of the pathophysiology, risk factors, and preventive
measures. In order to inform infection control procedures in hospital settings, this review examines the
fundamental mechanisms of CLABSI formation, identifies important risk factors, and talks about clinical

outcomes and evidence-based preventive interventions.
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Introduction

One of the most dangerous healthcare-associated diseases (HAIs) in the world is central line-associated
bloodstream infections (CLABSIs)'. They happen when bacteria or fungus get into the bloodstream via a
central venous catheter (CVC), which is frequently used for hemodynamic monitoring, parenteral nutrition,
drug administration, and fluid administration’. CLABSIs continue to be a chronic problem in intensive care
units (ICUs) especially among patients with impaired immune systems, despite advancements in aseptic
procedures and infection control protocols. According to the World Health Organization (WHO) and the
Centers for Disease Control and Prevention (CDC), preventing CLABSI is essential to patient safety’.

Pathogenesis

Microbial colonization of the catheter surface and subsequent bloodstream invasion are key components of
the pathophysiology of CLABSI*. Hematogenous seeding from distant infection sites, migration from the
skin insertion site, and contamination of the catheter hub are some of the ways that microorganisms can enter’.
Because biofilms shield bacteria from human immune responses and antimicrobial medications, their growth
on the internal and external catheter surfaces is essential to maintaining infection. Staphylococcus aureus,
coagulase-negative staphylococci, Enterococcus species, and Gram-negative bacilli are frequently
implicated pathogens".
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Risk Factors

The risk of CLABSI is increased by several factors. Immunosuppression, malnourishment, diabetes mellitus,
and extended hospital stays are patient-related factors’. The insertion site (femoral > jugular > subclavian),
multiple catheter lumens, emergency insertions, and insufficient aseptic precautions are among the
procedure-related risks". Infection risk is also influenced by device-related factors, such as the length of
catheter use and the absence of antimicrobial coating’. CLABSI rates are also greatly increased by
inappropriate dressing changes and poor catheter hub maintenance .

Clinical Manifestations and Diagnosis

Fever, chills, and hypotension are common non-specific symptoms of CLABSIs in patients with indwelling
central lines''. There may also be noticeable local symptoms at the insertion site, such as erythema or soreness.
Paired blood cultures from the catheter and a peripheral vein are used to confirm the diagnosis; a differential
time to positive (DTP) of at least two hours indicates a catheter-related infection"”. Catheter tip cultures and
molecular assays are examples of advanced diagnostic techniques that aid in the identification of pathogenic
organisms and the guidance of focused therapy".

Clinical Outcomes

Significant negative consequences, such as extended hospital stays, elevated morbidity, and mortality rates
ranging from 12 to 25%, are linked to CLABSIs". Due to prolonged antibiotic use and associated treatment
expenses, they also place a significant financial burden on society”. CLABSIs can cause sepsis, multiple
organ failure, and an elevated risk of death in critically unwell individuals. Positive results depend on early
detection, timely removal of the infected catheter, and the start of the proper antimicrobial therapy .

Prevention Strategies

Following evidence-based infection control procedures is essential for the effective prevention of CLABSI.
Strict hand cleanliness, the use of chlorhexidine-based skin antisepsis, maximal sterile barrier precautions
during insertion, and the identification of ideal catheter insertion locations are important precautions'’.
Infection rates are greatly decreased by maintenance packages that include closed infusion systems, aseptic
dressing changes, and daily line need reviews'". Prevention is further improved by antimicrobial-impregnated
catheters and healthcare staff education initiatives" .

Conclusion

Although CLABSISs are still a significant problem in healthcare, they are mostly avoidable by following
established recommendations and infection control procedures. The incidence of CLABSI can be
significantly decreased by identifying modifiable risk factors, applying preventative bundles consistently,
and having a thorough grasp of the etiology. To achieve lasting reductions in these potentially fatal illnesses,
staffeducation, ongoing surveillance, and technology advancements are essential™.
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