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Every day in the United States, approximately 4% of pa-
tients in acute care hospitals have at least one hospi-
tal-acquired infection (HAI).1,2 Among the top 10 caus-
es of death in the United States, HAIs are associated 

with increased morbidity, mortality, and hospital length of stay 
(LOS).2 The direct medical cost of treating HAIs is substan-
tial for both hospitals and patients.3,4 Urinary tract infections 
(UTIs) are a leading cause of HAI, and 70%-80% of these are 
catheter-associated urinary tract infections (CAUTIs).5,6 In 2016, 
26,983 CAUTIs occurred in acute care hospitals.7 The high in-
cidence of CAUTI can substantially contribute to morbidity, 
length of stay, and mortality.8-11

The recognition that a substantial proportion of HAIs may 
be preventable, including 55%-70% of CAUTIs,12 has resulted 
in implementing multiple strategies to reduce CAUTI rates.13-17 
These include simple prevention interventions such as avoiding 
placement of unnecessary indwelling urinary catheters and ear-
ly removal of urinary catheters when they are no longer clinically 
indicated. Hospitalists are responsible for the care of many, if 
not most, inpatients with indwelling urinary catheters and are 
integral in antimicrobial stewardship efforts surrounding CAU-
TIs.18 Diagnostic stewardship, including appropriate urine spec-
imen ordering, collection, processing, and reporting, works 
synergistically with antimicrobial stewardship and allows for ap-
propriate antibiotic prescribing in symptomatic patients.19

DEFINITIONS
CAUTIs can be defined using either clinical or surveillance defi-
nitions. Clinical definitions are used at the bedside and take 
individual clinical characteristics into consideration, but vary 
among clinicians since there is no gold standard. Abnormal 
laboratory urinary findings in the absence of symptoms are 
not sufficient for the diagnosis of UTI, including CAUTI. Sur-
veillance definitions, such as those used by the Centers for 
Disease Control and Prevention,20 are designed to be simple, 
easily applicable in any healthcare setting, and standardized to 
all patients. Surveillance definitions generally include at least 
one systemic or local symptom (such as fever or dysuria) and 
positive urine culture in a patient with an indwelling urinary 
catheter (or within 48 hours after its removal).

Pyuria is leukocytes or white blood cells (WBCs) in a urine 
specimen, with a threshold of >10 WBCs/high-power field us-
ing urine microscopy. The predictive value of different thresh-
olds of pyuria for UTI is unclear.

Bacteriuria denotes the presence (on microscopy or culture) 
of bacteria in the urine. In a patient without signs or symptoms 
of a UTI, this is termed asymptomatic bacteriuria (ASB). A full 
discussion of bacteriuria, a major reason for inappropriate an-
tibiotic use, is beyond the scope of this article but is discussed 
in a recent guideline.21

Urinary tract infections are usually characterized by a clin-
ical syndrome along with evidence of pyuria and/or bacteri-
uria. The two major clinical syndromes observed are lower UTI 
(cystitis or bladder infections) and upper UTI (pyelonephritis or 
kidney infections). Rarely, patients may develop asymptomatic 
bacteremic UTI, in which blood and urine cultures grow the 
same pathogen in the absence of clinical symptoms. Table 1 
summarizes the key points for these definitions.
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Urinary tract infections (UTIs) are among the most 
common healthcare-associated infections, and 70%-80% 
are catheter-associated urinary tract infections (CAUTIs). 
About 25% of hospitalized patients have an indwelling 
urinary catheter placed during their hospital stay, and 
therefore, are at risk for CAUTIs, which have been 
associated with worse patient outcomes. Additionally, 
hospitals face a significant financial impact since the 

Centers for Medicare & Medicaid Services incentive 
program penalizes hospitals with higher than expected 
CAUTIs. Hospitalists care for many patients with indwelling 
urinary catheters and should be aware of and engage 
in processes that reduce the rate of CAUTIs. This article 
will discuss the diagnosis, treatment, and prevention 
of CAUTIs in adults. Journal of Hospital Medicine 
2020;15:552-556. © 2020 Society of Hospital Medicine
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CAUSES AND RISK FACTORS FOR CAUTI
Bacterial biofilm can form on the inner and outer surfaces of an 
indwelling urinary catheter following its insertion and can be as-
sociated with bacteriuria and CAUTI.22,23 The biofilm comprises 
bacteria from the periurethral area that migrate upwards from a 
colonized drainage system. Bacteria present in the biofilm tend to 
exhibit slow growth, are protected from antibiotic exposure, and 
have less susceptibility to these agents.22-24 When a mature biofilm 
has formed, catheter removal may be necessary for source control 
and to facilitate effective antimicrobial treatment. The pathogens 
that most commonly cause CAUTIs are Escherichia coli (23.9%), 
Pseudomonas aeruginosa (10.3%), and Klebsiella pneumoniae/
oxytoca (10.1%).25 Although urine cultures often grow yeast, par-
ticularly Candida spp, nonbacterial pathogens rarely cause UTI.

The risk of developing a CAUTI is directly related to catheter 
dwell time.26,27 For catheterized patients, the rate of develop-
ment of catheter-associated bacteriuria is approximately 3% to 
7% per day14,28 and is more common in the elderly and females. 
The likelihood of bacteriuria approaches 100% if a patient has 
an indwelling urinary catheter for ≥30 days,27,29,30 which is part 
of the rationale for why a urine culture alone is not sufficient to 
diagnose a CAUTI. While bacteriuria is a risk factor for UTI, the 
frequency of progression from bacteriuria to CAUTI is low and 
treating ASB does not decrease the risk of future CAUTI. Other 
risk factors for the development of CAUTI include urinary tract 
instrumentation, diabetes mellitus, and malnutrition.31,32

The two most important factors that lead to the develop-
ment of CAUTIs and have been the main focus of quality im-
provement areas are unnecessary urinary catheter placement 
and inappropriate delay in removing a catheter when it is no 
longer needed.26,33 Unfortunately, 38% of attending physi-
cians are unaware that their patients have a urinary catheter in 
place.34 Furthermore, in 20% to 50% of cases, there is no clear 
indication for catheter placement.2,34

DIAGNOSIS OF CAUTI
A CAUTI diagnosis is typically one of exclusion, as most pa-
tients present with fever and no apparent alternative source.14,29 
Since catheterized patients may not exhibit common cysti-
tis symptoms,29 most who develop CAUTI present with fever 
alone. However, most fevers in patients with bacteriuria and 
catheters are not CAUTIs and can be attributed to other sourc-
es. If a patient with an indwelling urinary catheter develops a 
fever and there is a suspicion of a CAUTI, careful evaluation is 
warranted for alternative sources of infection. This particularly 

applies to patients with severe systemic illness, such as hypo-
tension or systemic inflammatory response syndrome, since 
these are unusual manifestations of CAUTI. The presence of 
either cloudy or malodorous urine does not indicate a UTI, and 
should not be the sole rationale for obtaining a urine culture.

Diagnostic workup of fever should include a clinical assess-
ment of the patient. Indeed, professional guidelines recom-
mend against obtaining a urine culture routinely for fever, 
unless invasive UTI risk is elevated, such as in patients with 
neutropenia, history of renal transplantation, or recent geni-
tourinary surgery.35 Diagnostic stewardship, focusing on the 
appropriate use of urine cultures, can reduce CAUTI rates.36 
For catheterized patients, hospitals are increasingly adopting 
reflex urine culture, where urine is simultaneously collected for 
a urinalysis and urine culture, but a urine culture is performed 
only if the urinalysis is positive for a predetermined threshold 
for pyuria, leukocyte esterase, or both. However, the use of re-
flex urine cultures remains an area of debate.37 In addition, the 
Infectious Diseases Society of America recommends against 
screening for or treating ASB in patients with either short-term 
(<30 days) or long-term indwelling urethral catheters.21

Ideally, a urine culture should be obtained by collecting a 
midstream sample. In catheterized patients, a sample should 
be obtained after removal of the catheter; or, in patients with a 
clinical indication for ongoing catheterization, a sample should 
be obtained after a new catheter has been placed.14 If an in-
dwelling urinary catheter must be continued, the recommen-
dation is to disinfect the drainage system’s aspiration port and 
then obtain a urine culture. Urine should never be obtained 
from a catheter collection bag. Table 2 summarizes best prac-
tices for diagnosis of CAUTI.

TREATMENT OF CAUTI
For all CAUTIs, an indwelling urinary catheter should be re-
moved as soon as possible. If an indwelling urinary catheter 
remains necessary, but the existing catheter has been in place 
longer than two weeks, a new catheter should be placed be-
fore initiating antibiotic therapy14 to accelerate symptom res-
olution and reduce the likelihood of relapse or recurrence.32

Urinary tract agents such as fosfomycin and nitrofurantoin are 
recommended as first-line agents for simple cystitis in women 
and can be used in patients with lower UTI and sufficient renal 
function to achieve adequate drug concentration in urine. Up-
per UTIs require antibiotics with good penetration into renal 
parenchyma such as ceftriaxone. If empiric antimicrobial thera-

TABLE 1. Key Points for Definitions

Pyuria is the presence of white blood cells in a urine specimen. Greater than 10 WBCs per high-power field using urine microscopy is generally considered significant.

Asymptomatic bacteriuria denotes the presence (on microscopy or culture) of bacteria in a urine sample from a patient without signs or symptoms of a UTI.

UTIs are characterized by the presence of a clinical syndrome supported by evidence of pyuria and/or bacteriuria. The two major clinical syndromes are lower UTI (cystitis) or upper UTI (pyelonephritis).

CAUTI develop in the setting of a urinary catheter. Such patients may have symptomatic bacteriuria (UTI) or rarely asymptomatic bacteremic UTI.

Abbreviations: CAUTI, catheter-associated urinary tract infection; UTI, urinary tract infection.
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py is needed before culture results are available, then previous 
urine culture results, local antibiograms, or practice guidelines 
can guide selection. Definitive antimicrobial therapy should be 
based on urine culture results. It is important to narrow empiric 
therapy14 to reduce risk of Clostridioides difficile infection and 
emergence of other resistant bacteria. Fluoroquinolones should 
be avoided for lower UTIs because of these risks and multiple 
United States Food and Drug Administration warnings.38-40

The optimal duration of antimicrobial therapy for a CAU-
TI is unclear;14 however, most patients can be treated with a 
relatively short duration of therapy (≤7 days) if they respond 
promptly to therapy. Patients with a slow response to therapy 
may require 10-14 days of treatment.14 Table 2 summarizes best 
practices for the treatment of CAUTI.

STRATEGIES FOR CAUTI PREVENTION
Since CAUTI is predicated on the presence of an indwelling 
urinary catheter, the simplest way to reduce CAUTI is to avoid 
placing or retaining unnecessary catheters. Some examples of 
appropriate indications9 for placement and maintenance of an 
indwelling urinary catheter are listed below:

1.  Accurate measurement of urinary output in severely ill  
patients;

2. Improved comfort for patients receiving end-of-life care;
3. Acute urinary retention or bladder outlet obstruction;
4.  Need for a period of prolonged immobilization (eg, po-

tentially unstable lumbar or thoracic spine, or has multiple 
traumatic injuries);

5.  Selected surgical procedures, such as urologic proce-
dures and those that are expected to have a prolonged 
duration, require intraoperative monitoring of urine out-
put, require the administration of either large volumes of 
intravenous infusions or diuretics;

6.  To promote healing of open perineal or sacral wounds in 
patients with incontinence;

7. Neurogenic bladder; and
8. Hematuria with clots.

To increase the timely removal of urinary catheters that are no 
longer indicated, daily assessment of catheter necessity must 
be an integral part of clinicians’ workflow.32,33 Alternatives, such 
as external catheters or intermittent catheterization, should be 
considered before indwelling urinary catheter placement since 
both options are associated with a reduced CAUTI risk.41-44  
Although indwelling urinary catheters can be seen as being 
more convenient for both patients and healthcare providers, 
many patients have expressed a preference for the use of in-
termittent catheterization compared with indwelling urinary 
catheterization.43

For urinary retention, bladder scanning can noninvasive-
ly assess the amount of residual urine in a patient’s bladder 
and can avoid unnecessary insertion of an indwelling urinary 
catheter. However, if indwelling urinary catheters are ultimately 
needed, they must be inserted and maintained appropriately. 
Of note, the use of antibiotic-impregnated catheters has not 
been shown to reduce CAUTI rates significantly.45

CAUTI prevention requires a multidisciplinary collaborative 
approach. Nurse-driven protocols and checklists to remove in-
dwelling urinary catheters that are no longer indicated can be 
very effective.46,47 Automatic stop orders and catheter remov-
al reminders are useful for reducing the duration of catheter 
placement.26,48 Both of these approaches require appropriate, 
consistent documentation with input from bedside nurses, 
physicians, advanced practice providers, and information tech-
nology. Table 3 summarizes best practices for the prevention 
of CAUTI.

Importantly, CAUTI prevention supports broader antimicro-
bial stewardship. Over 55% of inpatients receive at least one 
dose of an antibiotic during their hospital stay.48,49 In 2015, 
the White House released the National Action Plan for Com-
bating Antibiotic-Resistant Bacteria with the goals of slowing 
the emergence of resistant bacteria, preventing the spread 
of antibiotic-resistant infections, and setting a target of a 20% 
reduction in the inappropriate use of antibiotics for hospital-
ized patients.50 Hospitalists care for a substantial number of 

TABLE 2. Best Practices for Diagnosis and Treatment of CAUTI

DIAGNOSIS

1. Most patients with a CAUTI present with fever with no apparent alternative source; however, most fevers in patients with bacteriuria and catheters are attributable to sources other than urine.

2.  All fever workups should include a clinical assessment of the patient and appropriate targeting of the diagnostic workup to the most likely source. Urine cultures should be obtained when UTI is 
suspected, not routinely for any fever.

3. The best way to obtain a specimen for a urine culture is by first removing an unnecessary indwelling urinary catheter, and then obtaining a midstream sample.

4.  Ideally, the indwelling urinary catheter should be removed altogether. If it is still indicated, then it should be replaced before collecting the urine specimen for culture to minimize detection of 
colonization.

TREATMENT

1. Ideally, antimicrobial therapy should be selected based on urine culture results.

2. If antimicrobial therapy must be started empirically, then review the patient’s prior urine culture results, the local antibiogram, and/or a clinical practice guideline to choose appropriate initial therapy.

3. The optimal duration of antimicrobial therapy for a CAUTI is unclear, but most patients can be treated with a relatively short duration of therapy (≤7 days).

Abbreviations: CAUTI, catheter-associated urinary tract infection; UTI, urinary tract infection.
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inpatients and, in turn, can drive actions to decrease CAUTIs 
and promote stewardship efforts. Through actions to decrease 
CAUTIs, hospitalists can promote these stewardship efforts.

CONCLUSIONS
CAUTI is one of the most common types of HAI and is asso-
ciated with increased morbidity, hospital length of stay, and 
patient costs. Most CAUTIs are preventable by limiting the 
placement of unnecessary catheters to instances of true neces-
sity and removing catheters when they are no longer clinically 
indicated. Proper technique for the insertion and maintenance 
of catheters is also important for reducing CAUTI rates. Hospi-
talists care for a substantial number of inpatients and can make 
major contributions to the appropriate diagnosis, treatment, 
and prevention of CAUTIs.

Disclosures: The authors have nothing to disclose.
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