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There are many indications for use of a central vascular access device including: drug and fluid administration, delivering nutrition, antibiotic therapy, chemotherapy, bone marrow transplantation and renal dialysis (Kelly, 2008) as well as blood sampling, central venous pressure monitoring, and vascular access when peripheral access is not possible (Green, 2008, p. 41). While CVADs may be indicated for use, they provide a portal for pathogens to enter the bloodstream by creating a break in skin integrity (Earsling, Hobson & White, 2005). Causes of most catheter-related bloodstream infections include colonization of microorganisms around the hubs and the catheter insertion site (Eggimann & Pittet, 2002; Mermal, 2000). Additionally, researchers report a high incidence of bloodstream infections (up to 60%) in CVCs with hub colonization (Luna et al., 2000; Seymour et al., 2000). Failure to use aseptic technique when accessing a line predisposes a patient to infection (Hadaway, 2003) and the risk of infection increases with multiple CVACs and the number of lumens as each lumen acts as a potential portal for the entry of bacteria (Early et al., 1990; Yogaraj, Elward, & Fraser, 2002; Heard, 2001). Infection associated with CVADs is usually local with signs including visible swelling, redness, and fever (Kelly, 2008), tenderness at the insertion site, fever without an obvious source, confusion, seizures, chills (NYCHHC Guidelines, 2010), and a temperature greater then 38oC (Galpern et al., 2008, p. 493). If bacteria spread through the bloodstream, the infection is called septicemia and the onset can occur rapidly, creating a life-threatening condition (Cicalini, Palmieri & Petrossilo, 2004). For this reason, CVADs should only be handled by designated practitioners who are fully trained in the care of the device (Green, 2008, p. 47).

Routes for Infection

Strict adherence to aseptic technique through staff education programs has reduced the incident of catheter-related bloodstream infections at numerous hospitals in the United States (Horvath et al., 2009, p. 233). A study by Horvath et al. (2009) found that a comprehensive educational program increased nurses’ knowledge of CVC care and reduced hub colonization from 57% to 36% after the educational intervention (p. 237). When examining the entire central catheter process, from insertion to removal, and identifying opportunities during the process that could lead to infection, some researchers (Racco & Horn, 2007) have determined certain factors potentially increased a patient’s risk of infection through the central catheter including: a) choice of insertion site, b) skin preparation material and technique, c) use of sterile barriers during insertion, d) dressing maintenance and change techniques, and e) use of aseptic technique during catheter access (p. 51). Further, when studying compliance with infection control techniques, (Racco & Horn, 2007) found that none of the physicians wore caps during central line placement and their use of gowns and masks was inconsistent. In addition, they found that some nurses were not changing the needleless port with each dressing change nor decontaminating the port with alcohol wipes before each use. The latter was found to be the most challenging practice to change and required persistent education during staff meetings (p. 52). Along with education, meticulous hand hygiene with soap and water or waterless hand antiseptic is required. It is also important to note that soap and water is required if the infectious agent is Clostridium difficile (NYCHHC Guidelines, 2010).

Preparation of Site and Reduction of Infection

The appropriate preparation of the insertion site, including skin antisepsis is one of the most important measures for preventing catheter-related infection (Pratt et al, 2007). Successful preventative strategies need to reduce colonization at the insertion site and hubs (Douglas, Aspin, Jimmeson, & Lawrence, 2009). Many studies recommend the use of Chlorhexidine 2% in a base of 70% alcohol as most effective for skin cleansing and cleansing catheter hubs (Dougherty, 2000; Oncology Nursing Society, 1996; Pratt et al., 2007; Salzman, Isenberg, & Rubin, 1993). NYCHHC guidelines (2010) call for cleaning the injection ports with 70% isopropyl alcohol swabs before accessing the system and capping the stopcocks when not in use. For site preparation, ChloroPrep (Chlorhexidine 2%) is the preferred antiseptic for patients 2 months of age and older. Chlorhexidine 2% is contraindicated in neonates of less than 28 weeks gestation and less than seven days of age due to immaturity of the epidermal permeability barrier which can result in increased absorption (Mancini, 2004). The use of povidone-iodine based solutions is recommended for patients under this age (NYCHHC Guidelines, 2010). The Chlorhexidine solution must be allowed to dry before insertion the catheter.  Povidone-iodine should remain on the skin for at least two minutes or longer if it is not dry before inserting the catheter (NYCHHC Guidelines, 2010). Adherence to catheter care guidelines can decrease the incidence of bloodstream infections in children with cancer (Horvath, 2009, p. 234). Children with cancer who have a central venous catheter (CVC) are at increased risk for bloodstream infections (Horvath et al., 2009, p. 232) so personnel must fully understand the importance of skin antisepsis. Also, hospital pediatric intensive care units experience the highest rates of infection at 6.6 per 1,000 catheter days (National Nosocomial Infections Surveillance System, 2004). In all cases, lines should be justified daily and should be removed when no longer needed to reduce the risk of infection (NYCHHC Guidelines, 2010; Scales, 2008).

Dressing Considerations
Several studies have shown that the use of a chlorhexidine (2%) impregnated disk can reduce the incidence of catheter-related bloodstream infection when placed around the catheter insertion site (Garland et al., 2007). The patch requires changing every seven days (Kelly, 2008) to remain effective. Additionally, dressings must be semi-permeable to protect the site from bacteria and liquid while also allowing the skin to breathe (Pratt et al, 2007) but wet central line dressings after bathing or showering increase infection risk (O’Grady et al., 2002). The transparent dressings allow for visual inspection of the site and reduce the risks of trauma, mechanical phlebitis, and contamination (Kelly, 2008). Pratt et al (2007) suggest that this dressing be changed every seven days or sooner if no longer in tact, or moisture collects under the dressing. For patients experiencing profuse perspiration, or if the insertion site is bleeding or oozing, a sterile dressing is preferable to a transparent dressing. If a sterile gauze dressing is used this will need to be assessed daily and changed every 24-48 hours when the dressing becomes damp, loose or soiled. However, a sterile gauze dressing should be changed to a transparent dressing as soon as possible and changed every seven days or as required (Kelly, 2008, NYCHC guidelines, 2010). In addition, when inspecting the site, do not replace a used dressing; use a new sterile one instead. Finally, upon removal of the central line catheter, the CVAD exit site should be cleaned and dressed with an occlusive dressing to prevent air embolism and the dressing should be left on for 72 hours (Scales & Pilsworth, 2008).

The Importance of Flushing

Maintenance of the central line catheter should also address proper functioning. Kelly (2008) observed three types of occlusion that may occur including a) a mechanical occlusion involving the improper functioning of some part of the catheter that prevents flow, b) a blood occlusion which involves a clot in a lumen or in multiple lumens of the catheter, and c) a Fibrin sheath formation where the body reacts to the catheter as a foreign body and deposits fibrin and thrombus around it causing a blockage. The patency of the CVAD should be checked prior to administration of medication and solutions (Kelly, 2008). Failure to correctly flush the lines is a common cause of blood occlusions (Kelly, 2008). CVADs should be flushed weekly with a 0.9% saline solution with a volume twice that of the catheter lumens unless occlusive problems indicate otherwise (Kelly, 2008). NYCHHC Guidelines (2010) call for flushing after every shift change, after blood sampling, when converting a line from continuous to intermittent use, and after administering fluids and medication. Although it should be noted that routine blood drawing from central lines is not recommended but when it does occur, the first 6cc of blood should be discarded and the lumen flushed with 10cc of 0.9% normal saline solution (NYCHHC guidelines, 2010). Infusion pressures should never exceed 25-40 pounds per square inch and smaller sized syringes will generate pressure in excess of this range (Kelly, 2008). Therefore, the syringe size must not be smaller than 10ml (Conn, 1993). One should also maintain the patency of the catheter during flushing by using a pulsated push-pause and positive pressure to create turbulence within the catheter lumen which will help to remove debris from the internal catheter wall (INS, 2000; Todd, 1998). 
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