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Abstract

Catheter-Associated Urinary Tract Infection (CAUTI) is a commonly 
occurring type of Healthcare Associated Infection (HAI), and it is associated with 
increased patient morbidity and costs. Since many major insurance payers no 
longer reimburse hospitals for the cost of treating CAUTIs, this has created an 
impetus for the development of strategies that will reduce their occurrence. It has 
been proposed that a substantial proportion of CAUTIs should be preventable. 
Therefore, it may be feasible to achieve a significant reduction in the CAUTI rate 
by implementing prevention strategies that have confirmed efficacy.

Keywords: Catheter-associated; Healthcare-associated infection; Urinary 
tract infection

Pathogens Causing CAUTIs
Escherichia coli belong to the Enterobacteriaceae family, and 

this is the organism that most commonly causes CAUTIs in patients 
who are not in an Intensive Care Unit (ICU) setting [10]. Other 
organisms that commonly cause CAUTIs include Enterococci, 
Pseudomonas aeruginosa, Klebsiella pneumoniae and Candida spp 
[8,10]. Particularly in the Intensive Care Unit (ICU), Candida spp 
is a common cause of CAUTIs [10]. The organisms that cause a 
CAUTI are usually present on a patient’s perineum, and they typically 
migrate along the outer surface of the indwelling urethral catheter, 
until they enter the urethra [2,8]. Migration of the organisms along 
the inner surface of the indwelling urethral catheter occurs much less 
frequently, compared with along the outer surface [2,8]. Promptly 
after an indwelling urethral catheter is inserted, the microorganisms 
form a biofilm (which consists of extracellular matrix and the 
microorganisms themselves) along the inner and outer surfaces of 
the catheter tubing. The microorganisms use the biofilm to facilitate 
their migration into the urethra [19,20]. The presence of the biofilm 
reduces the efficacy of antimicrobial agents, since they are unable to 
enter the biofilm well, and the microorganisms that comprise it tend 
to have a reduced growth rate. Because of these characteristics, the 
biofilm reduces the efficacy of antimicrobial agents.

Risk Factors for CAUTI Development
The primary risk factor for CAUTI development is a prolonged 

period of catheterization [2]. Therefore, it is important to limit the 
use of indwelling urethral catheters to instances of true necessity, and 
to remove them as soon as they are no longer needed. Unfortunately, 
physicians are often unaware of which of their patients have an 
indwelling urethral catheter in place [21]. Not surprisingly, this lack 
of awareness can result in an extended period of catheterization. In 
addition to the duration of catheterization, there are other modifiable 
risk factors that play a role in CAUTI development. These include lack 
of adherence to aseptic catheter care, and insertion of the indwelling 
urethral catheter in a location other than an operating room. The 
presence of a urethral stent also increases CAUTI risk [2,8,10]. 
Non-modifiable risk factors that increase the likelihood of CAUTI 
development include renal disease (i.e. serum creatinine > 2 mg/dL), 
diabetes mellitus, older age (i.e. age > 50 years old), and female sex 

Introduction
Urinary Tract Infections (UTI) account for up to 40 percent of 

Healthcare Associated Infections (HAIs) [1,2], and 70-80 percent 
of these are attributable to the use of indwelling urinary catheters 
[2,3]. These are termed catheter-associated urinary tract infections 
(CAUTIs).Since 12 to 25 percent of hospitalized adults will have an 
indwelling urinary catheter placed at some time during their admission 
[4,5,6], there is substantial risk for the development of CAUTIs. For 
every day that an indwelling urinary catheter remains inserted, there 
is a 3 to 7 percent risk for the development of bacteriuria [7,8]. In 
fact, after an indwelling urinary catheter has been inserted for 30 
days, there is a nearly 100 percent likelihood of the development 
of bacteriuria [9]. Increased morbidity, mortality, and costs are 
associated with CAUTIs. CAUTIs are responsible for 0.5 to 4% of 
secondary bloodstream infections [10]. In 2007, as many as 139,000 
CAUTIs were diagnosed in US hospitals [11].The cost of treating a 
CAUTI is $600, but if there is an associated bloodstream infection, 
then this amount increases to $2800 [12]. The annual cost of treating 
CAUTIs in the United States is estimated to be $131 million [11]. 
As of October 2008, the Centers for Medicare and Medicaid Services 
stopped reimbursing hospitals for the cost of treating CAUTIs, as 
well as some other types of HAIs [13].This has created an incentive 
for hospitals to develop strategies to reduce their CAUTI rates. A 
significant reduction in the CAUTI rate should be feasible, since it 
has been estimated that it may be possible to prevent 65 to 70 percent 
of them [14]. The implementation of an intervention to reduce the 
rate of catheter-related bloodstream infections in the intensive care 
unit was very successful, leading to a sustained 66% reduction [15]. 
To specifically address CAUTI prevention, a “bladder bundle” has 
also been implemented [16], but some barriers to its widespread 
use have been identified [17]. The duration of catheterization plays 
a crucial role in the development of CAUTIs [2].Therefore, it is 
important to limit the use of indwelling urinary catheters to only 
instances for which they are truly indicated. Unfortunately, clinicians 
are often unaware of the appropriate indications for placement of an 
indwelling urethral catheter. In acute care hospitals, between 21 to 
more than 50 percent of the time, an indwelling urethral catheter is 
placed inappropriately [10]. Also, it is not uncommon for indwelling 
urethral catheters to be placed without a doctor’s order [18].
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[2,8,10]. Malnutrition and severe underlying illness also increase the 
risk for CAUTI development [2,8,10]. Risk factors associated with the 
development of secondary bloodstream infections caused by CAUTI 
include male sex, neutropenia and renal impairment [2,22]. 

Treatment of CAUTIs
As is true for patients with asymptomatic bacteriuria (ASB), 

those who have asymptomatic catheter-associated bacteriuria do 
not benefit from treatment, except in a few specific instances [23]. 
These exceptions are pregnant women, and patients who will undergo 
a genitourinary procedure during which mucosal bleeding is likely 
to occur [23]. Asymptomatic candiduria should only be treated 
in patients who are neutropenic, or are otherwise at increased risk 
[24]. Seven days of antimicrobial therapy is an adequate duration 
of treatment for symptomatic CAUTIs, as long as there is a prompt 
response to treatment [25]. For patients who have a slower response 
to antimicrobial therapy, the treatment course may be extended to 
10 to 14 days [25]. The selection of empiric antimicrobial therapy 
should be based on the susceptibility patterns of the organisms in the 
local community. When urine culture results become available, then 
the antimicrobial agent that is selected should be the one with the 
narrowest range of coverage, and to which the causative pathogen is 
susceptible. Since the presence of a biofilm on the indwelling urethral 
catheter considerably reduces the efficacy of antimicrobial therapy, 
the catheter should be either removed or replaced before initiating 
treatment, particularly if it has been inserted for more than 2 weeks 
[25,26].

Prevention of CAUTIs
Several guidelines are available that make recommendations for 

CAUTI prevention, and many of these have been either developed 
or updated within the past decade. The organizations responsible 
for promulgating these guidelines include the Infectious Diseases 
Society of America (IDSA), and the Association for Professionals 
in Infection Control (APIC) [25,27]. The Healthcare Infection 
Control Practices Advisory Committee (HICPAC), which is part of 
the Centers for Disease Control (CDC), formulated the “Guideline 
for prevention of catheter-associated urinary tract infections 2009,” 
which provides detailed recommendations for CAUTI reduction, 
with an indication of the strength of evidence that supports each one 
[28]. Implementation of a multi-faceted approach is necessary to have 
a meaningful impact on the CAUTI rate. Below are strategies that 
were recommended by HICPAC for CAUTI prevention.  These are 
concordant with recommendations made in other guidelines.

Appropriate use of indwelling urinary catheters, and only for 
the minimal time that they are needed, are essential for reducing 
the CAUTI rate. According to HICPAC, examples of appropriate 
indications for use of an indwelling urethral catheter are as follows:

•	 Acute urinary retention or bladder outlet obstruction

•	 To aid the healing of open sacral or perineal wounds in 
incontinent patients

•	 Increasing comfort for patients for end of life care

•	 Preoperative use for some surgical interventions 
(especially those involving the genitourinary tract). A 
prolonged duration of surgery, the administration of 

large volumes of fluids or diuretics during surgery, or 
the requirement for urinary output monitoring during 
surgery, are all appropriate indications for placement of 
an indwelling urinary catheter.

•	 Monitoring urinary output in a patient who is in critical 
condition

•	 A patient who must remain immobilized for a prolonged 
period, e.g. after sustaining traumatic injuries, such as 
a pelvic fracture, or if there is concern for an unstable 
thoracic or lumbar spine

Conversely, according to HICPAC, inappropriate indications for 
use of an indwelling urethral catheter are as follows:

•	 for an extended postoperative period for which there is no 
clear indication (e.g. surgery on the genitourinary tract)

•	 as an alternative for nursing care of an incontinent patient

•	 as a way to collect a urine specimen that is needed for 
diagnostic testing, from a patient who can void when 
instructed to do so

HICPAC advises that additional strategies to prevent CAUTIs 
include the following:

•	 Use of alternatives to indwelling urethral catheters when 
it is reasonable to do so, e.g. intermittent catheterization 
is preferred over an indwelling urethral catheter [29,30]. 
For male patients who do not have either urinary 
obstruction or urinary retention, use of an external (i.e. 
condom) catheter rather than an indwelling urethral 
catheter should be considered [31]. 

•	 Utilizing proper techniques for indwelling urethral 
catheter insertion. This includes the timely use of hand 
hygiene, and ensuring that only appropriately trained 
individuals insert urethral catheters. Use of a portable 
bladder ultrasound can be used to assess urine volume, 
and this will help to reduce unnecessary urinary 
catheterization.

•	 Utilizing proper techniques for maintenance of an 
indwelling urethral catheter. This includes maintenance of 
a closed drainage system after aseptic catheter placement, 
and maintenance of an unobstructed flow of urine.

•	 Implementation of quality improvement programs 
or strategies to promote the proper use of indwelling 
urethral catheters. These include the use of alerts or 
reminders that help to distinguish patients who have an 
indwelling urethral catheter, and prompts clinicians to 
consider whether or not ongoing urinary catheterization 
is needed.

•	 A good administrative infrastructure must be in place to 
ensure that hospital staff are provided with evidence-based 
guidelines, and also have proficiency in catheter insertion 
and maintenance. This is also necessary to confirm that 
necessary supplies are available, and to ensure that there 
is good documentation about the indwelling urethral 
catheter in each patient’s medical record. 
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It has been determined that there is no definite long term 
advantage to using antimicrobial/antiseptic-impregnated catheters 
over standard catheters, in terms of reducing the CAUTI rate [32].

Conclusion
CAUTIs commonly occur, and they may be associated with 

significant morbidity, mortality, and costs. However, since a large 
percentage of CAUTIs are preventable, it should be feasible to 
significantly reduce the rate at which they occur. This goal should 
be achievable by implementation of the recommendations that are 
delineated in well-formulated guidelines that specifically address 
CAUTI prevention.
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