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Introduction 

ore than one-half of the 40 million patients hospitalized 

in the United States each year receive some form of 

infusion therapy. Earlier estimates have suggested that nearly a 

million vascular device–related infections occur annually 

(Vincent et al., 2007). 

 In 2007 the European Prevalence of Infection in 

Intensive Care Study reported that 12% of patients in the 

intensive care unit (ICU) during a point prevalence study had a 

bloodstream infection study found 13,000 ICU patients 

observed, 15% had a bloodstream infection. Mermel estimated 

80,000 to 200,000 cases of central line–associated bloodstream 

infections (CLA-BSIs) occur in United States ICUs annually 

(Mermel, 2000).  

 When a catheter is placed in a blood vessel, a fibrin 

sheath quickly develops around the catheter. The clot generally 

produces no circulatory problem, but serves as a nidus for 

bacterial or fungal colonization (Maki, 1994). 

 In general, the diagnosis of catheter-related or infusate-

related infection should be considered whenever the patient has 

systemic or catheter-insertion site signs or symptoms of 

infection, particularly if the patient has no other identifiable 

septic focus (Safdar, 2002).  

M 
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 A common error seen in management of catheter 
colonization is the assumption that acolonizing organism does 
not represent infection or high risk of infection. Certainly 
routine screening of cultures from extracted catheters frequently 
yields evidence of colonization with commensals in 
asymptomatic patients. Most of these do not require therapy. 
However, catheter tip colony counts of greater than 15 colony 
forming unit (CFU) with certain pathogens are clearly 
associated with increased risk of catheter related blood stream 
infection (CR-BSIs) (Onder et al., 2008).  

As a consequence, catheter colonization with pathogenic 
noncommensals including staphylococcus aureus (S aureus), gram 
negatives, and Candida species require empiric antimicrobial 
therapy even in the absence of signs of clinical infection and 
positive blood cultures (Ekkelenkamp et al., 2008).  

It has been estimated that the ICU incidence of 
nosocomial sepsis is 24 times higher than that of general 
medical-surgical areas. One major reason for this high 
incidence of health care–associated infection in the ICU is that 
invasive devices, which are a major risk factor for sepsis, are a 
standard part of ICU patient care; their use should, therefore, be 
kept to a minimum. The importance of meticulously following 
sepsis prophylaxis in all aspects of patient care cannot be 
overstated (Jaffer et al., 2008).  

 A simple “golden rule” on this issue is never to insert an 
intravascular device without a clear indication and never retain 
that device longer than the minimum period required (O’Grady 

et al., 2002). 
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Aim of the Work 

his essay discuss the epidemiology, pathophysiology and 

high light the possible ways of management of catheter-

related and infusion-related sepsis. 
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Chapter (1) 

Epidemiology 

ascular access is one of the most essential features of 

modern critical care medicine. In the Intensive Care Unit 

(ICU), the entire range of intravascular devices (IVDs) needed for 

vascular access is encountered: central venous catheters of every 

type, including noncuffed multilumen catheters, large dual-lumen 

catheters for hemodialysis, large introducers and flow-directed, 

balloon-tipped pulmonary artery (Swan-Ganz) catheters, cuffed 

and tunneled Hickman-like CVCs, arterial catheters used for 

hemodynamic monitoring, small peripheral venous catheters and, 

increasingly peripherally-inserted central venous catheters (PICCs). 

Unfortunately, the IVDs needed to establish reliable access are 

associated with significant potential for producing iatrogenic 

disease, particularly bacteremia and candidemia (Mermel, 2000) 

deriving from infection of the percutaneous device used for 

vascular access or from contamination of the infusate administered 

through the device. The forms of infection associated with IVDs 

range from exit site infection -- purulence, inflammation and 

erythema at the site; local infection, usually asymptomatic, 

synonymous with colonization of the catheter; bloodstream 

infection (BSI), the most serious, potentially fatal complication of 

IVDs and the gravest infectious complication of vascular access, 

septic thrombophlebitis of peripheral veins and septic thrombosis 

of the great central vein (Table 1) (Mermel et al., 2001). 

V 
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Table (1): Commonly used clinical definitions of intravascular 

catheter-related infections 

Infection  Definition  

Catheter 
colonization 

Significant growth of >1 microorganism in a 
quantitative or semiquantitative culture of the catheter 
tip, subcutaneous catheter segment, or catheter hub 

Phlebitis Induration or erythema, warmth, and pain or tenderness 
along the tract of a catheterized or recently catheterized 
vein 

Exit site infection 

Microbiological Exudate at catheter exit site yields a microorganism 
with or without concomitant bloodstream infection 

Clinical Erythema, induration, and/or tenderness within 2 cm of 
the catheter exit site; may be associated with other signs 
and symptoms of infection, such as fever or purulent 
drainage emerging from the exit site, with or without 
concomitant bloodstream infection* 

Tunnel 
infection 

Tenderness, erythema, and/or induration >2 cm from the 
catheter exit site, along the subcutaneous tract of a 
tunneled catheter (eg, Hickman or Broviac catheter), 
with or without concomitant bloodstream infection* 

Pocket 
infection 

Infected fluid in the subcutaneous pocket of a totally 
implanted intravascular device; often associated with 
tenderness, erythema, and/or induration over the pocket; 
spontaneous rupture and drainage, or necrosis of the 
overlying skin, with or without concomitant 
bloodstream infection* 
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Infection  Definition  

Bloodstream infection 

Infusate related Concordant growth of a microorganism from infusate 
and cultures of percutaneously obtained blood cultures 
with no other identifiable source of infection 

Catheter related Bacteremia or fungemia in a patient who has an 
intravascular device and >1 positive blood culture result 
obtained from the peripheral vein, dinical 
manifestations of infection (eg, fever, chills, and/or 
hypotension), and no apparent source for bloodstream 
infection (with the exception of the catheter). One of the 
following should be present: a positive result of 
semiquantitative (>15cfu per catheter segment) or 
quantitative (>102 cfu per catheter segment) catheter 
culture, whereby the same organism (species) is isolated 
from a catheter segment and a peripheral blood culture; 
simultaneous quantitative cultures of blood with a ratio 
of >3:1 cfu/mL of blood (catheter vs. peripheral blood); 
differential time to positivity (growth in a culture of 
blood obtained through a catheter hub is detected by an 
automated blood culture system at least 2 h earlier than 
a culture of simultaneously drawn peripheral blood of 
equal volume). Note that this definition differs from the 
definition of central line-assodated bloodstream 
infection used for infection-control surveillance 
activities. 

(Mermel et al., 2009) 
*   For surveillance purposes, patients with positive results of blood 

cultures would be classified as having central – line associated blood 
stream infection. 

CFU: Colony forming unit  
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More than 250,000 IVD-related BSIs occur in the United 

States each year; the majority are related to short-term noncuffed, 

percutaneously-placed central venous catheters (CVCs). Whereas 

earlier studies have found a 12-25% attributable mortality of IVD-

related BSI, recent studies have questioned the attributable 

mortality of IVD-related BSIs and primary BSI; however, these 

infections are associated with prolongation of hospital stay and 

marginal cost to the health system of $33,000 to 35,000 per 

episode The risk is greatly amplified in the ICU setting where at 

least 80,000 IVDR BSIs occur annually with a marginal cost of 

$33,000 to $71,000 per case (Rello et al., 2000). 

The magnitude of risk of IVD-related BSI varies with the 

type of IVD in place (Table 2). The device that poses the greatest 

risk of IVDR BSI today is the CVC in its many forms: short-term 

noncuffed, single- or multilumen catheters inserted percutaneously 

into the subclavian, internal jugular or femoral vein have been 

associated with rates of catheter-related BSI in the range of 3 to 5% 

(2- 3 per 1000 IVD-days). Far lower rates of infection occur with 

surgically implanted cuffed Hickman or Broviac and subcutaneous 

central venous ports (1 and 0.2 per 1000 IVD-days, respectively). 

Contrary to popular belief, PICCs used in a hospitalized 

population, and arterial catheters are associated with a risk of 

catheter-related BSI approaching that seen with noncuffed 

multilumen CVCs; up to 2.1% and 3.7 BSIs per 1000 IVD-days, 

and 1.5% and 2.9 per 1000 IVD-days, respectively. The increased 

risk observed with PICCs in hospitalized patients is especially of 

importance as PICC sales in the U.S have risen greatly and are 

expected to continue to rise (Kluger et al., 2000). 


