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Abstract
We surveyed existing guidelines and literature on the prevention of catheter-associated urinary tract
infection (CAUTI). Key principles include avoiding unnecessary urinary catheterization, maintaining a
closed aseptic drainage system and minimizing duration of catheterization. Institutional guidelines on
appropriate indications for catheterization, reminder and stop-order systems, and policies on restricted
urinary catheterization and nurse-directed catheter removal are effective and recommended. Urinary
catheter care bundles and infection control interventions described in various guidelines are summarized
and should be considered. While routine use of anti-infective coated catheters are not recommended,
anti-infective-impregnated catheters may reduce risks of CAUTI for short term catheterization, and may
be considered if shown to be cost effective. Evidence for the use of routine systemic antibiotic
prophylaxis for the prevention of CAUTI is inconsistent and insufficient. Treatment of symptomatic
CAUTI should be guided by local uropathogens, susceptibility patterns and urine culture results, and
antibiotic should be deescalated to the narrowest spectrum choice where possible. Routine treatment of
catheter-associated asymptomatic bacteriuria in not recommended.

Summary of recommendations

Recommendation LE/GR

Avoiding unnecessary catheterization and prompt removal

1.
Establishing institutional guidelines to prevent inappropriate
urinary catheterization has been shown to reduce catheter use and
CAUTI rates [1], [2], [3], [4].

2b/B

2.
Early removal of IUCs reduces the risks of subsequent CAUTI [1],
[3], [5], [6] and other complications [5], [7]. 2b/B

3.
Health care workers are often unaware about the presence of IUCs
in patients [8], [9]. This should be addressed, in order to minimize
inappropriate use of IUCs and reduce duration of catheterization.

3/B

4.

Nurse generated or electronic-based reminder and stop-order
systems for the removal of urinary catheters reduce utilization of
IUCs and rates of CAUTIs [1], [3], [4], [10], [11], [12], [13], [14],
[15], [16], [17], [18], [19], [20], [21], [22], [23], [24].

1a/B

5.
A restricted urinary catheterization policy with daily chart review of
appropriateness of catheter insertion reduces urinary
catheterization rates [25].

2b/B
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6.
Nurse-directed urinary catheter removal reduces urinary catheter
utilization and rates of CAUTI [16], [20], [22], [26], [27]. 2a/B

7.

Alternative methods of bladder drainage such as SPCs and
intermittent catheterization may be considered, but evidence of
efficacy in preventing symptomatic UTI remains limited [28], [29],
[30], [31].

1b/C

8. Educational interventions may reduce IUC utilization [2], [4], [32]. 2a/B

Care and maintenance of urinary catheter system

9.
Maintaining sterility of closed urinary catheter systems is
recommended to prevent the development of CAUTIs [33], [34],
[35], [36], [37], [38], [39], [40].

3/B

Urinary catheter types

10.

Evidence for various urinary catheter types are as follows: 

No recommendations on the use of hydrophilic-coated
catheters for intermittent catheterization can be made [41],
[42], [43].

1a

Anti-infective-impregnated catheters reduce risks of CAUTI
slightly in short-term catheterization of 14 days or less, and
may be cost effective [44], [45], [46].

1b/B

Silver alloy catheters reduce risks of bacteriuria, but not
CAUTI, and are unlikely to be cost effective [44], [45], [46]. 1a/A

There are insufficient data to recommend the use of
antibiotic-impregnated or silver alloy catheters for long-term
catheterization [47].

1b

CAUTI prophylaxis 

11.

No recommendation can be made for the routine use of antibiotic
prophylaxis for the prevention of CAUTI due to inconsistent and
insufficient evidence, and potential risks of increased antimicrobial
resistance. It may be considered where benefits are deemed to
outweigh risks.

1a

Use of antibiotic prophylaxis during short-term urinary
catheterization of up to 14 days in adult patients is
associated with significant reduction in asymptomatic
bacteriuria, but there is no strong evidence showing
reduction in symptomatic UTIs [48], [49].

Antibiotic prophylaxis at time of short-term IUC removal is
associated with significant reduction in symptomatic UTI,
but cannot be recommended routinely due to high numbers
needed to treat, and the potential to increase antimicrobial
resistance rates [50], [51].
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There is insufficient evidence to recommend antimicrobial
prophylaxis for long-term catheterization of more than 14
days [30].

Treatment of CAUTI 

12.
Empiric antimicrobial therapy may be guided by recent prior urine
culture results, where possible [52]. Catheter removal and if
necessary reinsertion remains the key to treatment.

2b/C

13. Early de-escalation of antibiotic therapy, as guided by urine
culture results, to the narrowest spectrum antibiotic available.

4/C

14.
Shorter 5 day course of antibiotics with catheter exchange may be
considered in the treatment of CAUTI in patients with spinal cord
injury [53].

1b/B

15. Catheter-associated asymptomatic bacteriuria should not be
routinely treated with antibiotics [35], [54].

1b/A

1 Introduction

Urinary tract infections (UTIs) are the commonest cause of nosocomial infections worldwide, and have
been estimated to cause approximately 30% of healthcare-associated infections in the acute care
setting in the United States [55]. Approximately 75% of healthcare-associated UTIs are associated with
an indwelling urinary catheter (IUC), and 12 to 16 percent of hospitalized patients will undergo urinary
catheterization [56]. The high frequency of IUC utilization in healthcare highlights the impact and
challenge of catheter-associated UTI (CAUTI) in the healthcare system globally [57], [58], [59], [60],
[61], [62], [63] (LE: 3).

The aim of this chapter is to highlight key evidence-based recommendations for the prevention of
CAUTIs.

2 Methods

Current published major practice guidelines were reviewed, and their recommendations were
summarized. A systematic literature search of studies from the past ten years was also performed in
PubMed with the following key words: urinary tract infection, bacteriuria, CAUTI, UTI, catheter. Search
criteria were limited by following: availability of abstracts, English language and adults. Publications
identified were screened by title and abstracts for relevance, and supplemented by citations and
publications known to the authors. A total of 120 publications were included into the review.

The studies were rated according to the level of evidence and the strength of recommendations graded
according to the system used in the EAU guidelines (2015) modified from the Oxford Centre for
Evidence-based Medicine [37].

3 Pathogenesis and risk factors

The presence of a transurethral catheter predisposes patients to CAUTIs by bypassing or inhibiting
natural host defenses [64]. The development of biofilm on the urinary catheters further exacerbates this
by providing a favorable environment for bacterial proliferation and invasion [38], [65] (LE: 3).

Bacteria may be introduced into the urinary tract via multiple routes:
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i. Inoculation during catheter insertion (e.g. non-compliance to aseptic technique during catheter
insertion).

ii. Intraluminal ascent after contamination of the closed urinary catheter system. This may be
related to lapses in aseptic practices while emptying the urinary drainage bag, or after
disconnection of catheters from urinary bags.

iii. Extraluminal route of ascent along the external catheter surface into the urethra.

Risk factors for CAUTIs which have been identified in prospective observational studies include [64],
[66], [67], [68] (LE: 2b):

Duration of catheterization
Poor catheter care or breaks in aseptic technique
Female gender
Diabetes mellitus
Anatomical or functional abnormalities of the urinary tract
Insertion of the catheter outside the operating room

In particular, longer duration of catheterization was highlighted as a risk factor for CAUTI by Barbadoro
et al., who found catheterization of greater than 4 days to be associated with CAUTI (odds ratio 8.21;
95% confidence interval, 3.79–17.73; p<0.05) [68].

4 Summary of current guidelines on CAUTI prevention

Various guidelines on prevention of CAUTI have been published. Current guidelines include those from
the Healthcare Infection Control Practices Advisory Committee (HICPAC) [33], the Infectious Diseases
Society of America (IDSA) [34], the Society for Healthcare Epidemiology of America (SHEA) [35], the
Department of Health of England (epic3 guidelines) [36], the European Association of Urology (EAU)
[37], and also the joint European and Asian guidelines [38]. Their recommendations are summarized in
table 1.

Table 1: Summary of recommendations from published guidelines

 

European
& Asian

guidelines
2008 [38] 

IDSA
2009
[34] 

CDC/HICPAC
2009 [33] 

epic3
2014
[36] 

SHEA/IDSA
2014 [35] 

EAU
2015
[37] 

General

Provide guidelines on catheter use,
insertion and maintenance

Y Y Y Y Y Y

Documentation of urinary
catheterization: may include details of
catheter insertion and removal,
indication for insertion, and daily
maintenance care tasks

ND Y Y Y Y ND

Educate and train healthcare personnel ND Y Y Y Y ND

Tambyah, PA (et al.). Prevention of catheter-associated UTI

Urogenital Infections and Inflammations 4 / 20



Hand hygiene compliance during
patient care

Y ND Y Y Y Y

Catheter insertion

Evaluate need for catheterization

Consider necessity of catheterization,
ensure catheterization only for
appropriate indications

ND Y Y Y Y ND

Consider alternatives (e.g. condom
catheters, intermittent straight
catheterization and suprapubic
catheters)

Y Y Y Y Y Y

Protocol for post-operative urinary
retention (e.g. intermittent
catheterization, use of bladder
scanners)

ND Y Y ND Y ND

Choice of catheter

Use smallest gauge urinary catheter
possible

Y ND Y Y Y Y

Choice of standard catheter material
type

U ND Y U ND ND

Routine use of antimicrobial/antiseptic-
impregnated catheters is not
recommended

Y Y U ND Y Y

Routine use of silver alloy catheters is
not recommended

Y Y U ND ND U

Use of hydrophilic catheters for
intermittent catheterization
recommended

ND ND Y ND ND ND

Use of pre-connected urinary system ND Y Y ND ND ND

Catheter insertion

Use aseptic technique and sterile
equipment

Y Y Y Y Y Y

 

European
& Asian

guidelines
2008 [38] 

IDSA
2009
[34] 

CDC/HICPAC
2009 [33] 

epic3
2014
[36] 

SHEA/IDSA
2014 [35] 

EAU
2015
[37] 
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Use adequate lubricant Y ND Y Y Y Y

Antiseptic solution for cleaning of
meatus during catheter insertion

U ND U N Y ND

Barrier precaution ND U Y ND Y ND

Insertion of catheter by trained
personnel

ND Y Y Y Y ND

Train patients and family ND ND Y Y ND ND

Catheter maintenance

Catheter review

Minimize duration of catheterization Y Y Y Y Y Y

Regular review of ongoing need for
catheter

ND ND Y Y Y ND

System to identify and remove
catheters that are no longer necessary:
may include electronic or nursing
reminders, automatic stop orders, or
nurse led catheter removal protocols

ND Y Y Y Y Y

Early removal of IUCs post-operatively Y ND Y ND ND Y

Catheter care

Maintain closed drainage system Y Y Y Y Y Y

Replace system if there is any break in
asepsis

ND ND Y ND Y ND

No routine change in catheter Y U Y Y Y Y

Obtain urine samples aseptically ND ND Y Y Y ND

Routine hygiene for meatal care.
Topical antiseptic/antibiotic applied to
catheter, urethra or meatus are not
recommended.

Y Y Y Y Y Y

Secure catheter ND ND Y Y Y ND

 

European
& Asian

guidelines
2008 [38] 

IDSA
2009
[34] 

CDC/HICPAC
2009 [33] 

epic3
2014
[36] 

SHEA/IDSA
2014 [35] 

EAU
2015
[37] 
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Avoid irrigation for purpose of
preventing infection

ND Y Y Y Y Y

Maintain unobstructed urine flow ND ND Y ND Y ND

Keep collecting bag below level of
bladder

ND Y Y Y Y Y

Keep collecting bag off the floor ND ND Y Y Y ND

Empty collecting bag regularly using
separate collecting container for each
patient, avoid touching the draining
spigot to the container

ND ND Y Y Y ND

Separate patients with catheters ND U U ND U ND

Asymptomatic bacteriuria

Do not routinely screen for bacteriuria
in asymptomatic catheterized patients

Y Y Y ND Y Y

Do not routinely treat asymptomatic
bacteriuria in catheterized patients

Y Y ND ND Y Y

Antiseptic & antimicrobial prophylaxis

Routine use of systemic antimicrobial
prophylaxis not recommended  

Y Y ND Y

 

     Short-term catheterization ND Y 

     Intermittent catheterization Y Y 

     Long-term catheterization U U

Routine use of long term antibiotic
suppressive therapy not recommended

Y ND ND ND ND Y

Routine use of urinary antiseptics (e.g.
methenamine) not recommended

Y Y U ND U Y

Routine addition of antiseptic or
antimicrobial solutions to urinary
drainage bags not recommended

ND Y Y Y ND ND

Surveillance & audit

 

European
& Asian

guidelines
2008 [38] 

IDSA
2009
[34] 

CDC/HICPAC
2009 [33] 

epic3
2014
[36] 

SHEA/IDSA
2014 [35] 

EAU
2015
[37] 
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Performance feedback to clinical staff ND Y Y Y Y ND

Surveillance: may include CAUTI rates
and catheter utilization rates

ND ND Y ND Y ND

Legend: Y: Recommended; N: Not recommended; U: Unresolved; ND: Not discussed

 

European
& Asian

guidelines
2008 [38] 

IDSA
2009
[34] 

CDC/HICPAC
2009 [33] 

epic3
2014
[36] 

SHEA/IDSA
2014 [35] 

EAU
2015
[37] 

 

5 Recommendations for CAUTI prevention

5.1 Principles of CAUTI prevention

Principles for prevention of CAUTI may be broadly classified under the following categories:

Avoiding unnecessary urinary catheterization and minimizing duration of catheterization;
Preserving closed aseptic drainage of the urinary catheter system;
Implementing urinary catheter care bundles and infection prevention programs.

In an American multicenter prospective surveillance study, Lewis et. al. found that 72% of CAUTIs
occurred in patients not in intensive care units [69]. Hence, CAUTI prevention efforts should include
patients in general wards.

5.2 Avoiding unnecessary catheterization and prompt removal

Establishing institutional guidelines to prevent inappropriate urinary catheterization reduces catheter use
and CAUTI rates [1], [2], [3], [4] (LE/GR: 2b/B). Indications for catheterization which are considered
appropriate by expert panels include the following [33], [35], [36], [70] (LE/GR: 4/B):
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1. Acute urinary retention or bladder outlet obstruction;
2. Management of open sacral or perineal wounds in incontinent patients;
3. Urinary incontinence in patients for whom nurses find it difficult to provide skin care despite other

urinary management strategies (e.g. hemodynamic or respiratory instability with movement,
conditions requiring strict prolonged immobility);

4. Frequent measurement (e.g. in critically ill patients) and/or precise measurement of urine
volumes required to provide treatment, that cannot be assessed by other strategies;

5. Single 24 hour urine sample collection for diagnostic tests that cannot be obtained by other
strategies;

6. Reduce acute, severe pain with movement when other urine management strategies are difficult;
7. Improvement in comfort in end of life care if needed;
8. Management of gross hematuria with blood clots in urine;
9. Clinical conditions where non-indwelling strategies are inadequate, or where intermittent straight

catheterization or external catheter placement are difficult;
10. Perioperative use in selected surgical procedures (e.g. urologic surgery, prolonged duration of

surgery).

Reduction in utilization of IUCs and their early removal have been shown to reduce the risks of CAUTI
[1], [3], [5], [6] and other complications, such as mortality [5] and bladder cancers [7] (LE/GR: 2b/B). A
Cochrane study on early removal in patients with short-term IUCs showed lower risks of UTI and shorter
hospitalization [71]. However, healthcare workers are often unaware about the presence of IUCs in
patients [8], [9], contributing to unnecessary or inappropriate catheterization (LE/GR: 3/B). This may be
prevented by nurse generated or electronic-based reminders and stop-order systems for the removal of
urinary catheters, which have been shown in multiple studies and a systematic review to reduce
utilization of IUCs and rates of CAUTIs [1], [3], [4], [10], [11], [12], [13], [14], [15], [16], [17], [18], [19],
[20], [21], [22], [23], [24] (LE/GR: 1a/B). A restricted urinary catheterization policy together with daily
chart review of appropriateness of new catheter insertions has also been shown to reduce
catheterization rates [25] (LE/GR: 2b/B). Nurse-directed urinary catheter removal has also been shown
to reduce catheter utilization and CAUTI rates [16], [20], [22], [26], [27] (LE/GR: 2a/B).

Alternative methods of bladder drainage other than IUCs may be considered, but evidence of efficacy in
preventing CAUTI is limited (LE/GR: 1b/C). Recent trials were directed mostly at the use of suprapubic
catheters (SPCs) and intermittent catheterization. A Cochrane review by Kidd et al. on short-term
catheterization (of ≤14 days) in hospitalized adults found no conclusive evidence of reduction in
symptomatic UTI with SPC compared to IUCs (LE: 1a), while results comparing IUC against intermittent
catheterization were inconclusive and of low quality [28]. Two Cochrane reviews, one on alternative
methods of long-term management of neurogenic bladder, and another comparing IUCs against
intermittent and suprapubic catheterization for long term bladder drainage, could find no definitive
evidence from randomized trials [29], [30]. A review by Hunter et al. found five non-randomized or
retrospective studies showing no evidence of difference in UTI prevalence between IUC and SPC
management of long term bladder drainage [31]. Despite these, there may be some evidence of benefit
in reduction of asymptomatic bacteriuria and pain with the use of SPC [28] (LE: 1a), and more rapid
return to normal micturition after urogynaecological surgery (LE: 1b) and acute urinary retention (LE: 2a)
with the use of intermittent catheterization compared to IUCs [72], [73]. The weighing of incontinence
pads for monitoring of urine output has also been shown to allow the removal of IUCs used for those
purposes [74].

Education interventions (alone or as part of a bundle) are associated with reduction in IUC utilization,
and may reduce inappropriate antimicrobial therapy for asymptomatic bacteriuria and CAUTI rates [2],
[4], [32] (LE/GR: 2a/B).

Tambyah, PA (et al.). Prevention of catheter-associated UTI

Urogenital Infections and Inflammations 9 / 20



Recommendation LE/GR

1. Establishing institutional guidelines to prevent inappropriate urinary catheterization
has been shown to reduce catheter use and CAUTI rates [1], [2], [3], [4].

2b/B

2. Early removal of IUCs reduces the risks of subsequent CAUTI [1], [3], [5], [6] and
other complications [5], [7].

2b/B

3.
Health care workers are often unaware about the presence of IUCs in patients [8],
[9]. This should be addressed, in order to minimize inappropriate use of IUCs and
reduce duration of catheterization.

3/B

4.
Nurse generated or electronic-based reminder and stop-order systems for the
removal of urinary catheters reduce utilization of IUCs and rates of CAUTIs [1], [3],
[4], [10], [11], [12], [13], [14], [15], [16], [17], [18], [19], [20], [21], [22], [23], [24].

1a/B

5. A restricted urinary catheterization policy with daily chart review of appropriateness
of catheter insertion reduces urinary catheterization rates [25].

2b/B

6. Nurse-directed urinary catheter removal reduces urinary catheter utilization and rates
of CAUTI [16], [20], [22], [26], [27].

2a/B

7.
Alternative methods of bladder drainage such as SPCs and intermittent
catheterization may be considered, but evidence of efficacy in preventing
symptomatic UTI remains limited [28], [29], [30], [31].

1b/C

8. Educational interventions may reduce IUC utilization [2], [4], [32]. 2a/B

5.3 Care and maintenance of urinary catheter system

Maintaining sterility of urinary catheter systems is recommended, with all current guidelines reviewed
above recommending aseptic catheterization technique and maintenance of closed drainage system
[33], [34], [35], [36], [37], [38] (LE/GR: 3/B). Data from the Spanish national database of hospital
infections and a Japanese multicenter prospective observational study showed closed urinary drainage
systems were associated with significant reductions in CAUTI incidence [39], [40] (LE: 3). However,
three randomized controlled trials examining the effect of pre-connected or sealed urinary catheter
drainage systems on preventing bacteriuria showed differing outcomes [75], [76], [77] (LE: 1b). Also, a
Cochrane systematic review [41] and multiple randomized controlled trials [78], [79], [80] comparing
aseptic against clean techniques of catheterization have not shown differences in CAUTI rates (LE: 1a).
All these studies however, had closed drainage in all systems.

The use of catheter securing devices has not been shown to reduce UTI rates [81] (LE: 1b), but should
be considered to prevent catheter movement and urethral traction. Bladder irrigation [82], [83] (LE: 1b),
antimicrobial additives to drainage bags [84] (LE: 1b), perineal cleansing with topical antiseptic agents
[85], [86] (LE: 1b), daily bath with chlorhexidine washcloths [87], [88], [89] (LE: 2a) and complicated
urinary drainage systems (e.g. anti-reflux valves and antiseptic release cartridge) [90], [91] (LE: 1b)
have also not been shown to prevent CAUTI or bacteriuria and are not recommended (LE/GR: 1b/A).
There is insufficient evidence to make recommendations on optimal time between catheter
replacements [92].

Recommendation LE/GR

1. Maintaining sterility of closed urinary catheter systems is recommended to prevent
the development of CAUTIs [33], [34], [35], [36], [37], [38], [39], [40].

3/B

Tambyah, PA (et al.). Prevention of catheter-associated UTI

Urogenital Infections and Inflammations 10 / 20



5.4 Urinary catheter types

Large numbers of recent studies have looked at the use of various catheter materials for the prevention
of CAUTI, and anti-infective-impregnated catheters may be considered in some settings if cost-
effective.

Hydrophilic-coated catheters have been studied mainly for intermittent catheterization in patients with
spinal cord injury (SCI) or neurogenic bladder, and conclusions by three systematic reviews were
inconsistent. The reviews for The Cochrane Collaboration [41] and National Institute for Health and
Clinical Excellence (NICE) [42] did not show reduction in CAUTI, while Li et al. [43] found significantly
lower incidence of UTIs. As such, no recommendation can be made (LE: 1a).

A Cochrane review on short-term catheterization (of ≤14 days) in adult hospitalized patients showed
slight reduction in risks of CAUTI with the use of nitrofurazone-impregnated catheters, and slight
reduction in risks of bacteriuria but not symptomatic CAUTI with silver alloy catheters [44] (LE: 1a).
Trials with economic analysis funded by the United Kingdoms (UK) National Institute for Health
Research found that the chances of cost-effectiveness are greater than 70% for nitrofurazone-
impregnated catheters, and very unlikely for silver alloy catheters, in the setting of the UK National
Health Service [45], [46]. This may not apply to all health systems.

The Cochrane review by Jahn et al. on IUC choice for long-term bladder drainage (>30 days) in adults
was unable to find sufficient quality trials to provide reliable recommendations [47] (LE: 1b).

Trials exploring the use of various novel catheter coatings with other anti-septics [93], [94], [95], [96],
[97], [98], [99], [100], non-pathogenic Escherichia coli [101], [102], [103], anti-biofilm agents [104] and
anti-quorum sensing agents [105], [106] have been published, and await further confirmatory clinical
outcome results.

Recommendation LE/GR

1. 

Evidence for various urinary catheter types are as follows: 

No recommendations on the use of hydrophilic-coated catheters for
intermittent catheterization can be made [41], [42], [43]. 1a

Anti-infective-impregnated catheters reduce risks of CAUTI slightly in short-
term catheterization of 14 days or less, and may be cost effective [44], [45],
[46].

1b/B

Silver alloy catheters reduce risks of bacteriuria, but not CAUTI, and are
unlikely to be cost effective [44], [45], [46]. 1a/A

There are insufficient data to recommend the use of antibiotic-impregnated or
silver alloy catheters for long-term catheterization [47]. 1b

5.5 CAUTI prophylaxis

Multiple systematic reviews have examined the use of antibiotic prophylaxis in CAUTI prevention.
Lusardi et al. examined adults on short-term catheters (≤14 days) [48], while Morton et al. examined
persons with neurogenic bladder due to SCI [49], of whom many were on intermittent catheterization.
Both studies found significant reduction in asymptomatic bacteriuria, but no strong evidence of reduction
in symptomatic UTIs. In addition, Morton et al. found 4 of 5 trials reporting increase in proportion of
antimicrobial resistance bacteria.
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Marschall et al. performed a meta-analysis on the effects of antibiotic prophylaxis given upon removal of
short-term IUC, and found a 5.8% absolute risk reduction in symptomatic UTI (number needed to treat to
prevent one symptomatic UTI of 17) [50] (LE: 1a). However, the study authors and other reviews [51]
have expressed reservations about routine antimicrobial prophylaxis upon catheter removal, in light of
the likely increase in antibiotic consumption and its association with increased antimicrobial resistance.
More research is needed to identify patient groups who will best benefit from this, such as kidney
transplant recipients after transplant surgery [110] (LE: 2a).

Niël-Weise et al. performed a systematic review on antimicrobial prophylaxis for long-term
catheterization of greater than 14 days, but data were sparse and outcomes inconsistent (LE: 1b) [30].
One observational prospective study examined prophylaxis with weekly high dose oral cycling antibiotic
in adult patients with SCI and recurrent UTIs who are on long-term clean intermittent catheterization
[111]. It found significant reduction in frequency of UTIs, mean duration of antimicrobial therapy for
UTIs, and hospitalization days over a median follow-up duration of 29 months (LE: 2b), but routine use
for long term prophylaxis remains controversial.

Studies on cranberry extract [112], [113] and oral vinegar [114] found no evidence of effect on CAUTI
prevention (LE: 1b). Methenamine hippurate may have some benefit in UTI prevention in patients without
renal tract abnormalities (LE: 1a) [115], and bacterial interference may reduce risk of UTI in patients with
SCI (LE: 1b) [116], [117].

Recommendation LE/GR

1. 

No recommendation can be made for the routine use of antibiotic prophylaxis for the
prevention of CAUTI due to inconsistent and insufficient evidence, and potential
risks of increased antimicrobial resistance. It may be considered where benefits are
deemed to outweigh risks.

1a   

Use of antibiotic prophylaxis during short-term urinary catheterization of up to
14 days in adult patients is associated with significant reduction in
asymptomatic bacteriuria, but there is no strong evidence showing reduction
in symptomatic UTIs [48], [49].

Antibiotic prophylaxis at time of short-term IUC removal is associated with
significant reduction in symptomatic UTI, but cannot be recommended
routinely due to high numbers needed to treat, and the potential to increase
antimicrobial resistance rates [50], [51].

There is insufficient evidence to recommend antimicrobial prophylaxis for
long-term catheterization of more than 14 days [30].

6 Treatment of CAUTI

Choice of empiric antibiotic therapy may be guided by local uropathogens susceptibility patterns, and
also recent prior urine culture results [52] (LE/GR: 2b/C). This should be de-escalated to culture guided
narrow-spectrum antibiotics when possible (LE/GR: 4/C). Duration of treatment remains controversial,
and guideline recommendations vary from 5 to 21 days [34], [38], [118], [119]. A shorter 5 day course of
antibiotics with catheter exchange may be considered in the treatment of CAUTI in patients with SCI
[53] (LE/GR: 1b/B). Routine treatment of catheter-associated asymptomatic bacteriuria is not
recommended (LE/GR: 1b/B), with the exception of pregnancy and prior to traumatic genitourinary
procedures [34], [54], [120].
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Recommendation LE/GR

1.
Empiric antimicrobial therapy may be guided by recent prior urine culture results,
where possible [52]. Catheter removal and if necessary reinsertion remains the key
to treatment.

2b/C

2. Early de-escalation of antibiotic therapy, as guided by urine culture results, to the
narrowest spectrum antibiotic available.

4/C

3. Shorter 5 day course of antibiotics with catheter exchange may be considered in the
treatment of CAUTI in patients with spinal cord injury [53].

1b/B

4. Catheter-associated asymptomatic bacteriuria should not be routinely treated with
antibiotics [35], [54].

1b/A
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Glossary

CAUTI: Catheter-associated urinary tract infection

EAU: European Association of Urology 

HICPAC: Healthcare Infection Control Practices Advisory Committee (HICPAC) 

IDSA: Infectious Diseases Society of America IUC: Indwelling urinary catheter 

NICE: National Institute for Health and Clinical Excellence SCI: Spinal cord injury 

SHEA: Society for Healthcare Epidemiology of America SPC: Suprapubic catheters 

UK: United Kingdoms UTI: Urinary tract infection

References

1. Elpern EH, Killeen K, Ketchem A, Wiley A, Patel G, Lateef O. Reducing use of indwelling urinary
catheters and associated urinary tract infections. Am J Crit Care. 2009 Nov;18(6):535-41; quiz 542. DOI:
10.4037/ajcc2009938

2. Fakih MG, Pena ME, Shemes S, Rey J, Berriel-Cass D, Szpunar SM, Savoy-Moore RT, Saravolatz LD.
Effect of establishing guidelines on appropriate urinary catheter placement. Acad Emerg Med. 2010
Mar;17(3):337-40. DOI: 10.1111/j.1553-2712.2009.00677.x

3. Rothfeld AF, Stickley A. A program to limit urinary catheter use at an acute care hospital. Am J Infect
Control. 2010 Sep;38(7):568-71. DOI: 10.1016/j.ajic.2009.12.017

4. Egger M, Balmer F, Friedli-Wüthrich H, Mühlemann K. Reduction of urinary catheter use and
prescription of antibiotics for asymptomatic bacteriuria in hospitalised patients in internal medicine:
before-and-after intervention study. Swiss Med Wkly. 2013 May 27;143:w13796. DOI:
10.4414/smw.2013.13796

Tambyah, PA (et al.). Prevention of catheter-associated UTI

Urogenital Infections and Inflammations 13 / 20

http://dx.doi.org/%2010.4037/ajcc2009938
http://dx.doi.org/%2010.1111/j.1553-2712.2009.00677.x
http://dx.doi.org/%2010.1016/j.ajic.2009.12.017
http://dx.doi.org/%2010.4414/smw.2013.13796


5. Wald HL, Ma A, Bratzler DW, Kramer AM. Indwelling urinary catheter use in the postoperative period:
analysis of the national surgical infection prevention project data. Arch Surg. 2008 Jun;143(6):551-7.
DOI: 10.1001/archsurg.143.6.551

6. Al-Hazmi H. Role of duration of catheterization and length of hospital stay on the rate of catheter-related
hospital-acquired urinary tract infections. Res Rep Urol. 2015;7:41-7. DOI: 10.2147/RRU.S75419

7. West DA, Cummings JM, Longo WE, Virgo KS, Johnson FE, Parra RO. Role of chronic catheterization in
the development of bladder cancer in patients with spinal cord injury. Urology. 1999 Feb;53(2):292-7.
DOI: 10.1016/S0090-4295(98)00517-2

8. Saint S, Wiese J, Amory JK, Bernstein ML, Patel UD, Zemencuk JK, Bernstein SJ, Lipsky BA, Hofer TP.
Are physicians aware of which of their patients have indwelling urinary catheters? Am J Med. 2000 Oct
15;109(6):476-80. DOI: 10.1016/S0002-9343(00)00531-3

9. Harley G, Yeo AL, Stuart RL, Dendle C. A real-life snapshot of the use and abuse of urinary catheters on
general medical wards. Infect Control Hosp Epidemiol. 2011 Dec;32(12):1216-8. DOI: 10.1086/662625

10. Meddings J, Rogers MA, Macy M, Saint S. Systematic review and meta-analysis: reminder systems to
reduce catheter-associated urinary tract infections and urinary catheter use in hospitalized patients. Clin
Infect Dis. 2010 Sep;51(5):550-60. DOI: 10.1086/655133

11. Apisarnthanarak A, Thongphubeth K, Sirinvaravong S, Kitkangvan D, Yuekyen C, Warachan B, Warren
DK, Fraser VJ. Effectiveness of multifaceted hospitalwide quality improvement programs featuring an
intervention to remove unnecessary urinary catheters at a tertiary care center in Thailand. Infect Control
Hosp Epidemiol. 2007 Jul;28(7):791-8. DOI: 10.1086/518453

12. Crouzet J, Bertrand X, Venier AG, Badoz M, Husson C, Talon D. Control of the duration of urinary
catheterization: impact on catheter-associated urinary tract infection. J Hosp Infect. 2007 Nov;67(3):253-
7. DOI: 10.1016/j.jhin.2007.08.014

13. Robinson S, Allen L, Barnes MR, Berry TA, Foster TA, Friedrich LA, Holmes JM, Mercer S, Plunkett D,
Vollmer CM, Weitzel T. Development of an evidence-based protocol for reduction of indwelling urinary
catheter usage. Medsurg Nurs. 2007 Jun;16(3):157-61.

14. Huang WC, Wann SR, Lin SL, Kunin CM, Kung MH, Lin CH, Hsu CW, Liu CP, Lee SS, Liu YC, Lai KH,
Lin TW. Catheter-associated urinary tract infections in intensive care units can be reduced by prompting
physicians to remove unnecessary catheters. Infect Control Hosp Epidemiol. 2004 Nov;25(11):974-8.
DOI: 10.1086/502329

15. Bruminhent J, Keegan M, Lakhani A, Roberts IM, Passalacqua J. Effectiveness of a simple intervention
for prevention of catheter-associated urinary tract infections in a community teaching hospital. Am J
Infect Control. 2010 Nov;38(9):689-93. DOI: 10.1016/j.ajic.2010.05.028

16. Fakih MG, Dueweke C, Meisner S, Berriel-Cass D, Savoy-Moore R, Brach N, Rey J, DeSantis L,
Saravolatz LD. Effect of nurse-led multidisciplinary rounds on reducing the unnecessary use of urinary
catheterization in hospitalized patients. Infect Control Hosp Epidemiol. 2008 Sep;29(9):815-9. DOI:
10.1086/589584

17. Chen YY, Chi MM, Chen YC, Chan YJ, Chou SS, Wang FD. Using a criteria-based reminder to reduce
use of indwelling urinary catheters and decrease urinary tract infections. Am J Crit Care. 2013
Mar;22(2):105-14. DOI: 10.4037/ajcc2013464

18. Cornia PB, Amory JK, Fraser S, Saint S, Lipsky BA. Computer-based order entry decreases duration of
indwelling urinary catheterization in hospitalized patients. Am J Med. 2003 Apr 1;114(5):404-7. DOI:
10.1016/S0002-9343(02)01568-1

19. Nagle D, Curran T, Anez-Bustillos L, Anez-Bustillo L, Poylin V. Reducing urinary tract infections in colon
and rectal surgery. Dis Colon Rectum. 2014 Jan;57(1):91-7. DOI: 10.1097/DCR.0000000000000019

20. Topal J, Conklin S, Camp K, Morris V, Balcezak T, Herbert P. Prevention of nosocomial catheter-
associated urinary tract infections through computerized feedback to physicians and a nurse-directed
protocol. Am J Med Qual. 2005 May-Jun;20(3):121-6. DOI: 10.1177/1062860605276074

21. Loeb M, Hunt D, O'Halloran K, Carusone SC, Dafoe N, Walter SD. Stop orders to reduce inappropriate
urinary catheterization in hospitalized patients: a randomized controlled trial. J Gen Intern Med. 2008
Jun;23(6):816-20. DOI: 10.1007/s11606-008-0620-2

22. Parry MF, Grant B, Sestovic M. Successful reduction in catheter-associated urinary tract infections: focus
on nurse-directed catheter removal. Am J Infect Control. 2013 Dec;41(12):1178-81. DOI:
10.1016/j.ajic.2013.03.296

23. Mori C. A-voiding catastrophe: implementing a nurse-driven protocol. Medsurg Nurs. 2014 Jan-
Feb;23(1):15-21, 28.

Tambyah, PA (et al.). Prevention of catheter-associated UTI

Urogenital Infections and Inflammations 14 / 20

http://dx.doi.org/%2010.1001/archsurg.143.6.551
http://dx.doi.org/%2010.2147/RRU.S75419
http://dx.doi.org/%2010.1016/S0090-4295(98)00517-2
http://dx.doi.org/%2010.1016/S0002-9343(00)00531-3
http://dx.doi.org/%2010.1086/662625
http://dx.doi.org/%2010.1086/655133
http://dx.doi.org/%2010.1086/518453
http://dx.doi.org/%2010.1016/j.jhin.2007.08.014
http://dx.doi.org/%2010.1086/502329
http://dx.doi.org/%2010.1016/j.ajic.2010.05.028
http://dx.doi.org/%2010.1086/589584
http://dx.doi.org/%2010.4037/ajcc2013464
http://dx.doi.org/%2010.1016/S0002-9343(02)01568-1
http://dx.doi.org/%2010.1097/DCR.0000000000000019
http://dx.doi.org/%2010.1177/1062860605276074
http://dx.doi.org/%2010.1007/s11606-008-0620-2
http://dx.doi.org/%2010.1016/j.ajic.2013.03.296


24. Saint S, Kaufman SR, Thompson M, Rogers MA, Chenoweth CE. A reminder reduces urinary
catheterization in hospitalized patients. Jt Comm J Qual Patient Saf. 2005 Aug;31(8):455-62. DOI:
10.1016/S1553-7250(05)31059-2

25. Shimoni Z, Rodrig J, Kamma N, Froom P. Will more restrictive indications decrease rates of urinary
catheterisation? An historical comparative study. BMJ Open. 2012;2(2):e000473. DOI:
10.1136/bmjopen-2011-000473

26. Leis JA, Corpus C, Rahmani A, Catt B, Wong BM, Callery S, Vearncombe M. Medical Directive for
Urinary Catheter Removal by Nurses on General Medical Wards. JAMA Intern Med. 2016
Jan;176(1):113-5. DOI: 10.1001/jamainternmed.2015.6319

27. Dumigan DG, Kohan CA, Reed CR, Jekel JF, Fikrig MK. Utilizing national nosocomial infection
surveillance system data to improve urinary tract infection rates in three intensive-care units. Clin
Perform Qual Health Care. 1998 Oct-Dec;6(4):172-8.

28. Kidd EA, Stewart F, Kassis NC, Hom E, Omar MI. Urethral (indwelling or intermittent) or suprapubic
routes for short-term catheterisation in hospitalised adults. Cochrane Database Syst Rev. 2015 Dec 10;
(12):CD004203. DOI: 10.1002/14651858.CD004203.pub3.

29. Jamison J, Maguire S, McCann J. Catheter policies for management of long term voiding problems in
adults with neurogenic bladder disorders. Cochrane Database Syst Rev. 2013 Nov 18;(11):CD004375.
DOI: 10.1002/14651858.CD004375.pub4

30. Niël-Weise BS, van den Broek PJ, da Silva EM, Silva LA. Urinary catheter policies for long-term bladder
drainage. Cochrane Database Syst Rev. 2012 Aug 15;(8):CD004201. DOI:
10.1002/14651858.CD004201.pub3

31. Hunter KF, Bharmal A, Moore KN. Long-term bladder drainage: Suprapubic catheter versus other
methods: a scoping review. Neurourol Urodyn. 2013 Sep;32(7):944-51. DOI: 10.1002/nau.22356

32. Schwartz BC, Frenette C, Lee TC, Green L, Jayaraman D. Novel low-resource intervention reduces
urinary catheter use and associated urinary tract infections: role of outcome measure bias? Am J Infect
Control. 2015 Apr;43(4):348-53. DOI: 10.1016/j.ajic.2014.12.006

33. Gould CV, Umscheid CA, Agarwal RK, Kuntz G, Pegues DA; Healthcare Infection Control Practices
Advisory Committee. Guideline for prevention of catheter-associated urinary tract infections 2009. Infect
Control Hosp Epidemiol. 2010 Apr;31(4):319-26. DOI: 10.1086/651091

34. Hooton TM, Bradley SF, Cardenas DD, Colgan R, Geerlings SE, Rice JC, Saint S, Schaeffer AJ,
Tambayh PA, Tenke P, Nicolle LE; Infectious Diseases Society of America. Diagnosis, prevention, and
treatment of catheter-associated urinary tract infection in adults: 2009 International Clinical Practice
Guidelines from the Infectious Diseases Society of America. Clin Infect Dis. 2010 Mar;50(5):625-63. DOI:
10.1086/650482

35. Lo E, Nicolle LE, Coffin SE, Gould C, Maragakis LL, Meddings J, Pegues DA, Pettis AM, Saint S, Yokoe
DS. Strategies to prevent catheter-associated urinary tract infections in acute care hospitals: 2014
update. Infect Control Hosp Epidemiol. 2014 May;35(5):464-79. DOI: 10.1086/675718

36. Loveday HP, Wilson JA, Pratt RJ, Golsorkhi M, Tingle A, Bak A, Browne J, Prieto J, Wilcox M, UK
Department of Health. epic3: national evidence-based guidelines for preventing healthcare-associated
infections in NHS hospitals in England. J Hosp Infect. 2014 Jan;86 Suppl 1:S1-70. DOI: 10.1016/S0195-
6701(13)60012-2

37. Pickard R, Bartoletti R, Bjerklund-Johansen TE. Guidelines on Urological Infections [Internet]. 2015
[cited 2016 Sep 1]. p. 31–3. Available from: http://uroweb.org/wp-content/uploads/EAU-Extended-
Guidelines-2015-Edn..pdf

38. Tenke P, Kovacs B, Bjerklund Johansen TE, Matsumoto T, Tambyah PA, Naber KG. European and
Asian guidelines on management and prevention of catheter-associated urinary tract infections. Int J
Antimicrob Agents. 2008 Feb;31 Suppl 1:S68-78. DOI: 10.1016/j.ijantimicag.2007.07.033

39. Allepuz-Palau A, Rosselló-Urgell J, Vaqué-Rafart J, Hermosilla-Pérez E, Arribas-Llorente JL, Sánchez-
Payá J, Lizán-García M; EPINE Working Group. Evolution of closed urinary drainage systems use and
associated factors in Spanish hospitals. J Hosp Infect. 2004 Aug;57(4):332-8. DOI:
10.1016/j.jhin.2004.03.026

40. Tsuchida T, Makimoto K, Ohsako S, Fujino M, Kaneda M, Miyazaki T, Fujiwara F, Sugimoto T.
Relationship between catheter care and catheter-associated urinary tract infection at Japanese general
hospitals: a prospective observational study. Int J Nurs Stud. 2008 Mar;45(3):352-61. DOI:
10.1016/j.ijnurstu.2006.10.006

41. Prieto J, Murphy CL, Moore KN, Fader M. Intermittent catheterisation for long-term bladder management.
Cochrane Database Syst Rev. 2014 Sep 10;(9):CD006008. DOI: 10.1002/14651858.CD006008.pub3

Tambyah, PA (et al.). Prevention of catheter-associated UTI

Urogenital Infections and Inflammations 15 / 20

http://dx.doi.org/%2010.1016/S1553-7250(05)31059-2
http://dx.doi.org/%2010.1136/bmjopen-2011-000473
http://dx.doi.org/%2010.1001/jamainternmed.2015.6319
http://dx.doi.org/%2010.1002/14651858.CD004203.pub3.
http://dx.doi.org/%2010.1002/14651858.CD004375.pub4
http://dx.doi.org/%2010.1002/14651858.CD004201.pub3
http://dx.doi.org/%2010.1002/nau.22356
http://dx.doi.org/%2010.1016/j.ajic.2014.12.006
http://dx.doi.org/%2010.1086/651091
http://dx.doi.org/%2010.1086/650482
http://dx.doi.org/%2010.1086/675718
http://dx.doi.org/%2010.1016/S0195-6701(13)60012-2
http://dx.doi.org/%2010.1016/j.ijantimicag.2007.07.033
http://dx.doi.org/%2010.1016/j.jhin.2004.03.026
http://dx.doi.org/%2010.1016/j.ijnurstu.2006.10.006
http://dx.doi.org/%2010.1002/14651858.CD006008.pub3


42. Bermingham SL, Hodgkinson S, Wright S, Hayter E, Spinks J, Pellowe C. Intermittent self catheterisation
with hydrophilic, gel reservoir, and non-coated catheters: a systematic review and cost effectiveness
analysis. BMJ. 2013 Jan 8;346:e8639. DOI: 10.1136/bmj.e8639

43. Li L, Ye W, Ruan H, Yang B, Zhang S, Li L. Impact of hydrophilic catheters on urinary tract infections in
people with spinal cord injury: systematic review and meta-analysis of randomized controlled trials. Arch
Phys Med Rehabil. 2013 Apr;94(4):782-7. DOI: 10.1016/j.apmr.2012.11.010

44. Lam TB, Omar MI, Fisher E, Gillies K, MacLennan S. Types of indwelling urethral catheters for short-term
catheterisation in hospitalised adults. Cochrane Database Syst Rev. 2014 Sep 23;(9):CD004013. DOI:
10.1002/14651858.CD004013.pub4

45. Pickard R, Lam T, Maclennan G, Starr K, Kilonzo M, McPherson G, Gillies K, McDonald A, Walton K,
Buckley B, Glazener C, Boachie C, Burr J, Norrie J, Vale L, Grant A, N'dow J. Types of urethral catheter
for reducing symptomatic urinary tract infections in hospitalised adults requiring short-term
catheterisation: multicentre randomised controlled trial and economic evaluation of antimicrobial- and
antiseptic-impregnated urethral catheters (the CATHETER trial). Health Technol Assess. 2012
Nov;16(47):1-197. DOI: 10.3310/hta16470

46. Kilonzo M, Vale L, Pickard R, Lam T, N'Dow J; Catheter Trial Group. Cost effectiveness of antimicrobial
catheters for adults requiring short-term catheterisation in hospital. Eur Urol. 2014 Oct;66(4):615-8. DOI:
10.1016/j.eururo.2014.05.035

47. Jahn P, Beutner K, Langer G. Types of indwelling urinary catheters for long-term bladder drainage in
adults. Cochrane Database Syst Rev. 2012 Oct 17;10:CD004997. DOI:
10.1002/14651858.CD004997.pub3

48. Lusardi G, Lipp A, Shaw C. Antibiotic prophylaxis for short-term catheter bladder drainage in adults.
Cochrane Database Syst Rev. 2013 Jul 3;(7):CD005428. DOI: 10.1002/14651858.CD005428.pub2

49. Morton SC, Shekelle PG, Adams JL, Bennett C, Dobkin BH, Montgomerie J, Vickrey BG. Antimicrobial
prophylaxis for urinary tract infection in persons with spinal cord dysfunction. Arch Phys Med Rehabil.
2002 Jan;83(1):129-38.

50. Marschall J, Carpenter CR, Fowler S, Trautner BW; CDC Prevention Epicenters Program. Antibiotic
prophylaxis for urinary tract infections after removal of urinary catheter: meta-analysis. BMJ. 2013 Jun
11;346:f3147. DOI: 10.1136/bmj.f3147

51. Maki DG. ACP Journal Club. Review: Antibiotic prophylaxis on removal of urinary catheters reduces
symptomatic urinary tract infections. Ann Intern Med. 2013 Oct 15;159(8):JC9. DOI: 10.7326/0003-4819-
159-8-201310150-02009

52. MacFadden DR, Ridgway JP, Robicsek A, Elligsen M, Daneman N. Predictive utility of prior positive
urine cultures. Clin Infect Dis. 2014 Nov;59(9):1265-71. DOI: 10.1093/cid/ciu588

53. Darouiche RO, Al Mohajer M, Siddiq DM, Minard CG. Short versus long course of antibiotics for
catheter-associated urinary tract infections in patients with spinal cord injury: a randomized controlled
noninferiority trial. Arch Phys Med Rehabil. 2014 Feb;95(2):290-6. DOI: 10.1016/j.apmr.2013.09.003

54. Warren JW, Anthony WC, Hoopes JM, Muncie HL Jr. Cephalexin for susceptible bacteriuria in afebrile,
long-term catheterized patients. JAMA. 1982 Jul;248(4):454-8.

55. Klevens RM, Edwards JR, Richards CL Jr, Horan TC, Gaynes RP, Pollock DA, Cardo DM. Estimating
health care-associated infections and deaths in U.S. hospitals, 2002. Public Health Rep. 2007 Mar-
Apr;122(2):160-6. DOI: 10.1177/003335490712200205

56. Weinstein JW, Mazon D, Pantelick E, Reagan-Cirincione P, Dembry LM, Hierholzer WJ Jr. A decade of
prevalence surveys in a tertiary-care center: trends in nosocomial infection rates, device utilization, and
patient acuity. Infect Control Hosp Epidemiol. 1999 Aug;20(8):543-8. DOI: 10.1086/501675

57. Centers for Disease Control and Prevention. Catheter-associated urinary tract infections [Internet]. [cited
2016 Sep 2]. Available from: http://www.cdc.gov/HAI/ca_uti/uti.html

58. Gould CV, Umscheid CA, Agarwal RK, Kuntz G, Pegues DA; Healthcare Infection Control Practices
Advisory Committee. Guideline for prevention of catheter-associated urinary tract infections 2009. Infect
Control Hosp Epidemiol. 2010 Apr;31(4):319-26. DOI: 10.1086/651091

59. Umscheid CA, Mitchell MD, Doshi JA, Agarwal R, Williams K, Brennan PJ. Estimating the proportion of
healthcare-associated infections that are reasonably preventable and the related mortality and costs.
Infect Control Hosp Epidemiol. 2011 Feb;32(2):101-14. DOI: 10.1086/657912

60. Yi SH, Baggs J, Gould CV, Scott RD 2nd, Jernigan JA. Medicare reimbursement attributable to catheter-
associated urinary tract infection in the inpatient setting: a retrospective cohort analysis. Med Care. 2014
Jun;52(6):469-78. DOI: 10.1097/MLR.0000000000000106

Tambyah, PA (et al.). Prevention of catheter-associated UTI

Urogenital Infections and Inflammations 16 / 20

http://dx.doi.org/%2010.1136/bmj.e8639
http://dx.doi.org/%2010.1016/j.apmr.2012.11.010
http://dx.doi.org/%2010.1002/14651858.CD004013.pub4
http://dx.doi.org/%2010.3310/hta16470
http://dx.doi.org/%2010.1016/j.eururo.2014.05.035
http://dx.doi.org/%2010.1002/14651858.CD004997.pub3
http://dx.doi.org/%2010.1002/14651858.CD005428.pub2
http://dx.doi.org/%2010.1136/bmj.f3147
http://dx.doi.org/%2010.7326/0003-4819-159-8-201310150-02009
http://dx.doi.org/%2010.1093/cid/ciu588
http://dx.doi.org/%2010.1016/j.apmr.2013.09.003
http://dx.doi.org/%2010.1177/003335490712200205
http://dx.doi.org/%2010.1086/501675
http://dx.doi.org/%2010.1086/651091
http://dx.doi.org/%2010.1086/657912
http://dx.doi.org/%2010.1097/MLR.0000000000000106


61. Hu B, Tao L, Rosenthal VD, Liu K, Yun Y, Suo Y, Gao X, Li R, Su D, Wang H, Hao C, Pan W, Saunders
CL. Device-associated infection rates, device use, length of stay, and mortality in intensive care units of
4 Chinese hospitals: International Nosocomial Control Consortium findings. Am J Infect Control. 2013
Apr;41(4):301-6. DOI: 10.1016/j.ajic.2012.03.037

62. Castle N, Ferguson-Rome JC, Teresi JA. Elder abuse in residential long-term care: an update to the
2003 National Research Council report. J Appl Gerontol. 2015 Jun;34(4):407-43. DOI:
10.1177/0733464813492583

63. Ling ML, Apisarnthanarak A, Madriaga G. The Burden of Healthcare-Associated Infections in Southeast
Asia: A Systematic Literature Review and Meta-analysis. Clin Infect Dis. 2015 Jun;60(11):1690-9. DOI:
10.1093/cid/civ095

64. Maki DG, Tambyah PA. Engineering out the risk for infection with urinary catheters. Emerg Infect Dis.
2001 Mar-Apr;7(2):342-7.

65. Nicolle LE. Urinary catheter-associated infections. Infect Dis Clin North Am. 2012 Mar;26(1):13-27. DOI:
10.1016/j.idc.2011.09.009

66. Foxman B. The epidemiology of urinary tract infection. Nat Rev Urol. 2010 Dec;7(12):653-60. DOI:
10.1038/nrurol.2010.190

67. Platt R, Polk BF, Murdock B, Rosner B. Risk factors for nosocomial urinary tract infection. Am J
Epidemiol. 1986 Dec;124(6):977-85. DOI: 10.1093/oxfordjournals.aje.a114487

68. Barbadoro P, Labricciosa FM, Recanatini C, Gori G, Tirabassi F, Martini E, Gioia MG, D'Errico MM,
Prospero E. Catheter-associated urinary tract infection: Role of the setting of catheter insertion. Am J
Infect Control. 2015 Jul;43(7):707-10. DOI: 10.1016/j.ajic.2015.02.011

69. Lewis SS, Knelson LP, Moehring RW, Chen LF, Sexton DJ, Anderson DJ. Comparison of non-intensive
care unit (ICU) versus ICU rates of catheter-associated urinary tract infection in community hospitals.
Infect Control Hosp Epidemiol. 2013 Jul;34(7):744-7. DOI: 10.1086/671000

70. Meddings J, Saint S, Fowler KE, Gaies E, Hickner A, Krein SL, Bernstein SJ. The Ann Arbor Criteria for
Appropriate Urinary Catheter Use in Hospitalized Medical Patients: Results Obtained by Using the
RAND/UCLA Appropriateness Method. Ann Intern Med. 2015 May;162(9 Suppl):S1-34. DOI:
10.7326/M14-1304

71. Griffiths R, Fernandez R. Strategies for the removal of short-term indwelling urethral catheters in adults.
Cochrane Database Syst Rev. 2007 Apr 18;(2):CD004011. DOI: 10.1002/14651858.CD004011.pub3

72. Dixon L, Dolan LM, Brown K, Hilton P. RCT of urethral versus suprapubic catheterization. Br J Nurs.
2010 Oct 14-27;19(18):S7-13. DOI: 10.12968/bjon.2010.19.Sup8.79063

73. Patel MI, Watts W, Grant A. The optimal form of urinary drainage after acute retention of urine. BJU Int.
2001 Jul;88(1):26-9.

74. Beuscher T. Pad weighing for reduction of indwelling urinary use and catheter-associated urinary tract
infection: a quality improvement project. J Wound Ostomy Continence Nurs. 2014 Nov-Dec;41(6):604-8.
DOI: 10.1097/WON.0000000000000068

75. Huth TS, Burke JP, Larsen RA, Classen DC, Stevens LE. Clinical trial of junction seals for the prevention
of urinary catheter-associated bacteriuria. Arch Intern Med. 1992 Apr;152(4):807-12. DOI:
10.1001/archinte.1992.00400160103019

76. DeGroot-Kosolcharoen J, Guse R, Jones JM. Evaluation of a urinary catheter with a preconnected
closed drainage bag. Infect Control Hosp Epidemiol. 1988 Feb;9(2):72-6. DOI: 10.2307/30144145

77. Classen DC, Larsen RA, Burke JP, Stevens LE. Prevention of catheter-associated bacteriuria: clinical
trial of methods to block three known pathways of infection. Am J Infect Control. 1991 Jun;19(3):136-42.
DOI: 10.1016/0196-6553(91)90019-9

78. Webster J, Hood RH, Burridge CA, Doidge ML, Phillips KM, George N. Water or antiseptic for
periurethral cleaning before urinary catheterization: a randomized controlled trial. Am J Infect Control.
2001 Dec;29(6):389-94. DOI: 10.1067/mic.2001.117447

79. Cheung K, Leung P, Wong YC, To OK, Yeung YF, Chan MW, Yip YL, Kwok CW. Water versus antiseptic
periurethral cleansing before catheterization among home care patients: a randomized controlled trial.
Am J Infect Control. 2008 Jun;36(5):375-80. DOI: 10.1016/j.ajic.2007.03.004

80. Carapeti EA, Andrews SM, Bentley PG. Randomised study of sterile versus non-sterile urethral
catheterisation. Ann R Coll Surg Engl. 1996 Jan;78(1):59-60.

81. Darouiche RO, Goetz L, Kaldis T, Cerra-Stewart C, AlSharif A, Priebe M. Impact of StatLock securing
device on symptomatic catheter-related urinary tract infection: a prospective, randomized, multicenter
clinical trial. Am J Infect Control. 2006 Nov;34(9):555-60. DOI: 10.1016/j.ajic.2006.03.010

Tambyah, PA (et al.). Prevention of catheter-associated UTI

Urogenital Infections and Inflammations 17 / 20

http://dx.doi.org/%2010.1016/j.ajic.2012.03.037
http://dx.doi.org/%2010.1177/0733464813492583
http://dx.doi.org/%2010.1093/cid/civ095
http://dx.doi.org/%2010.1016/j.idc.2011.09.009
http://dx.doi.org/%2010.1038/nrurol.2010.190
http://dx.doi.org/%2010.1093/oxfordjournals.aje.a114487
http://dx.doi.org/%2010.1016/j.ajic.2015.02.011
http://dx.doi.org/%2010.1086/671000
http://dx.doi.org/%2010.7326/M14-1304
http://dx.doi.org/%2010.1002/14651858.CD004011.pub3
http://dx.doi.org/%2010.12968/bjon.2010.19.Sup8.79063
http://dx.doi.org/%2010.1097/WON.0000000000000068
http://dx.doi.org/%2010.1001/archinte.1992.00400160103019
http://dx.doi.org/%2010.2307/30144145
http://dx.doi.org/%2010.1016/0196-6553(91)90019-9
http://dx.doi.org/%2010.1067/mic.2001.117447
http://dx.doi.org/%2010.1016/j.ajic.2007.03.004
http://dx.doi.org/%2010.1016/j.ajic.2006.03.010


82. Hagen S, Sinclair L, Cross S. Washout policies in long-term indwelling urinary catheterisation in adults.
Cochrane Database Syst Rev. 2010 Mar 17;(3):CD004012. DOI: 10.1002/14651858.CD004012.pub4

83. Waites KB, Canupp KC, Roper JF, Camp SM, Chen Y. Evaluation of 3 methods of bladder irrigation to
treat bacteriuria in persons with neurogenic bladder. J Spinal Cord Med. 2006;29(3):217-26. DOI:
10.1080/10790268.2006.11753877

84. Willson M, Wilde M, Webb ML, Thompson D, Parker D, Harwood J, Callan L, Gray M. Nursing
interventions to reduce the risk of catheter-associated urinary tract infection: part 2: staff education,
monitoring, and care techniques. J Wound Ostomy Continence Nurs. 2009 Mar-Apr;36(2):137-54. DOI:
10.1097/01.WON.0000347655.56851.04

85. Burke JP, Garibaldi RA, Britt MR, Jacobson JA, Conti M, Alling DW. Prevention of catheter-associated
urinary tract infections. Efficacy of daily meatal care regimens. Am J Med. 1981 Mar;70(3):655-8. DOI:
10.1016/0002-9343(81)90591-X

86. Huth TS, Burke JP, Larsen RA, Classen DC, Stevens LE. Randomized trial of meatal care with silver
sulfadiazine cream for the prevention of catheter-associated bacteriuria. J Infect Dis. 1992
Jan;165(1):14-8. DOI: 10.1093/infdis/165.1.14

87. Strouse AC. Appraising the Literature On Bathing Practices And Catheter-Associated Urinary Tract
Infection Prevention. Urol Nurs. 2015 Jan-Feb;35(1):11-7.

88. Evans HL, Dellit TH, Chan J, Nathens AB, Maier RV, Cuschieri J. Effect of chlorhexidine whole-body
bathing on hospital-acquired infections among trauma patients. Arch Surg. 2010 Mar;145(3):240-6. DOI:
10.1001/archsurg.2010.5

89. Bleasdale SC, Trick WE, Gonzalez IM, Lyles RD, Hayden MK, Weinstein RA. Effectiveness of
chlorhexidine bathing to reduce catheter-associated bloodstream infections in medical intensive care
unit patients. Arch Intern Med. 2007 Oct;167(19):2073-9. DOI: 10.1001/archinte.167.19.2073

90. Leone M, Garnier F, Antonini F, Bimar MC, Albanèse J, Martin C. Comparison of effectiveness of two
urinary drainage systems in intensive care unit: a prospective, randomized clinical trial. Intensive Care
Med. 2003 Mar;29(3):410-3. DOI: 10.1007/s00134-003-1644-z

91. Panitchote A, Charoensri S, Chetchotisakd P, Hurst C. Pilot study of a non-return catheter valve for
reducing catheter-associated urinary tract infections in critically ill patients. J Med Assoc Thai. 2015
Feb;98(2):150-5.

92. Cooper FP, Alexander CE, Sinha S, Omar MI. Policies for replacing long-term indwelling urinary
catheters in adults. Cochrane Database Syst Rev. 2016 Jul 26;7:CD011115. DOI:
10.1002/14651858.CD011115.pub2

93. Hachem R, Reitzel R, Borne A, Jiang Y, Tinkey P, Uthamanthil R, Chandra J, Ghannoum M, Raad I.
Novel antiseptic urinary catheters for prevention of urinary tract infections: correlation of in vivo and in
vitro test results. Antimicrob Agents Chemother. 2009 Dec;53(12):5145-9. DOI: 10.1128/AAC.00718-09

94. Shapur NK, Duvdevani M, Friedman M, Zaks B, Gati I, Lavy E, Katz R, Landau EH, Pode D, Gofrit ON,
Steinberg D. Sustained release varnish containing chlorhexidine for prevention of biofilm formation on
urinary catheter surface: in vitro study. J Endourol. 2012 Jan;26(1):26-31. DOI: 10.1089/end.2011.0140

95. Segev G, Bankirer T, Steinberg D, Duvdevani M, Shapur NK, Friedman M, Lavy E. Evaluation of urinary
catheters coated with sustained-release varnish of chlorhexidine in mitigating biofilm formation on
urinary catheters in dogs. J Vet Intern Med. 2013 Jan-Feb;27(1):39-46. DOI: 10.1111/j.1939-
1676.2012.01027.x

96. Amalaradjou MA, Narayanan A, Baskaran SA, Venkitanarayanan K. Antibiofilm effect of trans-
cinnamaldehyde on uropathogenic Escherichia coli. J Urol. 2010 Jul;184(1):358-63. DOI:
10.1016/j.juro.2010.03.006

97. Evliyaoğlu Y, Kobaner M, Celebi H, Yelsel K, Doğan A. The efficacy of a novel antibacterial
hydroxyapatite nanoparticle-coated indwelling urinary catheter in preventing biofilm formation and
catheter-associated urinary tract infection in rabbits. Urol Res. 2011 Dec;39(6):443-9. DOI:
10.1007/s00240-011-0379-5

98. Williams GJ, Stickler DJ. Effect of triclosan on the formation of crystalline biofilms by mixed communities
of urinary tract pathogens on urinary catheters. J Med Microbiol. 2008 Sep;57(Pt 9):1135-40. DOI:
10.1099/jmm.0.2008/002295-0

99. Sun Y, Zeng Q, Zhang Z, Xu C, Wang Y, He J. Decreased urethral mucosal damage and delayed
bacterial colonization during short-term urethral catheterization using a novel trefoil urethral catheter
profile in rabbits. J Urol. 2011 Oct;186(4):1497-501. DOI: 10.1016/j.juro.2011.05.043

Tambyah, PA (et al.). Prevention of catheter-associated UTI

Urogenital Infections and Inflammations 18 / 20

http://dx.doi.org/%2010.1002/14651858.CD004012.pub4
http://dx.doi.org/%2010.1080/10790268.2006.11753877
http://dx.doi.org/%2010.1097/01.WON.0000347655.56851.04
http://dx.doi.org/%2010.1016/0002-9343(81)90591-X
http://dx.doi.org/%2010.1093/infdis/165.1.14
http://dx.doi.org/%2010.1001/archsurg.2010.5
http://dx.doi.org/%2010.1001/archinte.167.19.2073
http://dx.doi.org/%2010.1007/s00134-003-1644-z
http://dx.doi.org/%2010.1002/14651858.CD011115.pub2
http://dx.doi.org/%2010.1128/AAC.00718-09
http://dx.doi.org/%2010.1089/end.2011.0140
http://dx.doi.org/%2010.1111/j.1939-1676.2012.01027.x
http://dx.doi.org/%2010.1016/j.juro.2010.03.006
http://dx.doi.org/%2010.1007/s00240-011-0379-5
http://dx.doi.org/%2010.1099/jmm.0.2008/002295-0
http://dx.doi.org/%2010.1016/j.juro.2011.05.043


100. Syed MA, Manzoor U, Shah I, Bukhari SH. Antibacterial effects of Tungsten nanoparticles on the
Escherichia coli strains isolated from catheterized urinary tract infection (UTI) cases and Staphylococcus
aureus. New Microbiol. 2010 Oct;33(4):329-35.

101. Liao KS, Lehman SM, Tweardy DJ, Donlan RM, Trautner BW. Bacteriophages are synergistic with
bacterial interference for the prevention of Pseudomonas aeruginosa biofilm formation on urinary
catheters. J Appl Microbiol. 2012 Dec;113(6):1530-9. DOI: 10.1111/j.1365-2672.2012.05432.x

102. Prasad A, Cevallos ME, Riosa S, Darouiche RO, Trautner BW. A bacterial interference strategy for
prevention of UTI in persons practicing intermittent catheterization. Spinal Cord. 2009 Jul;47(7):565-9.
DOI: 10.1038/sc.2008.166

103. Trautner BW, Hull RA, Thornby JI, Darouiche RO. Coating urinary catheters with an avirulent strain of
Escherichia coli as a means to establish asymptomatic colonization. Infect Control Hosp Epidemiol.
2007 Jan;28(1):92-4. DOI: 10.1086/510872

104. Tenke P, Köves B, Nagy K, Hultgren SJ, Mendling W, Wullt B, Grabe M, Wagenlehner FM, Cek M,
Pickard R, Botto H, Naber KG, Bjerklund Johansen TE. Update on biofilm infections in the urinary tract.
World J Urol. 2012 Feb;30(1):51-7. DOI: 10.1007/s00345-011-0689-9

105. Shenderovich J, Feldman M, Kirmayer D, Al-Quntar A, Steinberg D, Lavy E, Friedman M. Local
sustained-release delivery systems of the antibiofilm agent thiazolidinedione-8 for prevention of
catheter-associated urinary tract infections. Int J Pharm. 2015 May;485(1-2):164-70. DOI:
10.1016/j.ijpharm.2015.02.067

106. Ivanova K, Fernandes MM, Mendoza E, Tzanov T. Enzyme multilayer coatings inhibit Pseudomonas
aeruginosa biofilm formation on urinary catheters. Appl Microbiol Biotechnol. 2015 May;99(10):4373-85.
DOI: 10.1007/s00253-015-6378-7

107. Wolters HH, Palmes D, Lordugin E, Bahde R, Senninger N, Hölzen JP, Kebschull L. Antibiotic
prophylaxis at urinary catheter removal prevents urinary tract infection after kidney transplantation.
Transplant Proc. 2014 Dec;46(10):3463-5. DOI: 10.1016/j.transproceed.2014.04.019

108. Salomon J, Denys P, Merle C, Chartier-Kastler E, Perronne C, Gaillard JL, Bernard L. Prevention of
urinary tract infection in spinal cord-injured patients: safety and efficacy of a weekly oral cyclic antibiotic
(WOCA) programme with a 2 year follow-up--an observational prospective study. J Antimicrob
Chemother. 2006 Apr;57(4):784-8. DOI: 10.1093/jac/dkl010

109. McMurdo ME, Bissett LY, Price RJ, Phillips G, Crombie IK. Does ingestion of cranberry juice reduce
symptomatic urinary tract infections in older people in hospital? A double-blind, placebo-controlled trial.
Age Ageing. 2005 May;34(3):256-61. DOI: 10.1093/ageing/afi101

110. Opperman EA. Cranberry is not effective for the prevention or treatment of urinary tract infections in
individuals with spinal cord injury. Spinal Cord. 2010 Jun;48(6):451-6. DOI: 10.1038/sc.2009.159

111. Chung YC, Chen HH, Yeh ML. Vinegar for decreasing catheter-associated bacteriuria in long-term
catheterized patients: a randomized controlled trial. Biol Res Nurs. 2012 Jul;14(3):294-301. DOI:
10.1177/1099800411412767

112. Lee BS, Bhuta T, Simpson JM, Craig JC. Methenamine hippurate for preventing urinary tract infections.
Cochrane Database Syst Rev. 2012 Oct 17;10:CD003265. DOI: 10.1002/14651858.CD003265.pub3

113. Darouiche RO, Green BG, Donovan WH, Chen D, Schwartz M, Merritt J, Mendez M, Hull RA. Multicenter
randomized controlled trial of bacterial interference for prevention of urinary tract infection in patients
with neurogenic bladder. Urology. 2011 Aug;78(2):341-6. DOI: 10.1016/j.urology.2011.03.062

114. Hull R, Rudy D, Donovan W, Svanborg C, Wieser I, Stewart C, Darouiche R. Urinary tract infection
prophylaxis using Escherichia coli 83972 in spinal cord injured patients. J Urol. 2000 Mar;163(3):872-7.
DOI: 10.1016/S0022-5347(05)67823-8

115. Harding GK, Nicolle LE, Ronald AR, Preiksaitis JK, Forward KR, Low DE, Cheang M. How long should
catheter-acquired urinary tract infection in women be treated? A randomized controlled study. Ann Intern
Med. 1991 May;114(9):713-9. DOI: 10.7326/0003-4819-114-9-713

116. Dow G, Rao P, Harding G, Brunka J, Kennedy J, Alfa M, Nicolle LE. A prospective, randomized trial of 3
or 14 days of ciprofloxacin treatment for acute urinary tract infection in patients with spinal cord injury.
Clin Infect Dis. 2004 Sep;39(5):658-64. DOI: 10.1086/423000

117. Leone M, Perrin AS, Granier I, Visintini P, Blasco V, Antonini F, Albanèse J, Martin C. A randomized trial
of catheter change and short course of antibiotics for asymptomatic bacteriuria in catheterized ICU
patients. Intensive Care Med. 2007 Apr;33(4):726-9. DOI: 10.1007/s00134-007-0534-1

118. [120] Makuta G, Chrysafis M, Lam T. Measuring the efficacy of antimicrobial catheters. Nurs
Times. 2013 Nov 6-12;109(44):16, 18-9.

Tambyah, PA (et al.). Prevention of catheter-associated UTI

Urogenital Infections and Inflammations 19 / 20

http://dx.doi.org/%2010.1111/j.1365-2672.2012.05432.x
http://dx.doi.org/%2010.1038/sc.2008.166
http://dx.doi.org/%2010.1086/510872
http://dx.doi.org/%2010.1007/s00345-011-0689-9
http://dx.doi.org/%2010.1016/j.ijpharm.2015.02.067
http://dx.doi.org/%2010.1007/s00253-015-6378-7
http://dx.doi.org/%2010.1016/j.transproceed.2014.04.019
http://dx.doi.org/%2010.1093/jac/dkl010
http://dx.doi.org/%2010.1093/ageing/afi101
http://dx.doi.org/%2010.1038/sc.2009.159
http://dx.doi.org/%2010.1177/1099800411412767
http://dx.doi.org/%2010.1002/14651858.CD003265.pub3
http://dx.doi.org/%2010.1016/j.urology.2011.03.062
http://dx.doi.org/%2010.1016/S0022-5347(05)67823-8
http://dx.doi.org/%2010.7326/0003-4819-114-9-713
http://dx.doi.org/%2010.1086/423000
http://dx.doi.org/%2010.1007/s00134-007-0534-1


Corresponding author: Professor Paul Anantharajah Tambyah, Yong Loo Lin School of Medicine,
National University Hospital, Department of Medicine, 1E Kent Ridge Road, 119228, Singapore,
Singapore, Phone: -, E-mail: paul_anantharajah_tambyah@nuhs.edu.sg

Citation note: Tambyah PA, Chuang L, Chiong E. Prevention of catheter-associated UTI. Version:
2018-08-06. In: Bjerklund Johansen TE, Wagenlehner FME, Matsumoto T, Cho YH, Krieger JN,
Shoskes D, Naber KG, editors. Urogenital Infections and Inflammations. Berlin: GMS; 2017-.DOI:
10.5680/lhuii000030

License/Copyright: © 2018 Professor Tambyah, Paul Anantharajah (et al.)
This chapter is distributed under the terms of the Creative Commons Attribution 4.0 International
License. See license information at https://creativecommons.org/licenses/by/4.0/

Tambyah, PA (et al.). Prevention of catheter-associated UTI

Urogenital Infections and Inflammations 20 / 20


	Prevention of catheter-associated UTI
	Abstract
	Summary of recommendations
	1 Introduction
	2 Methods
	3 Pathogenesis and risk factors
	4 Summary of current guidelines on CAUTI prevention
	5 Recommendations for CAUTI prevention
	5.1 Principles of CAUTI prevention
	5.2 Avoiding unnecessary catheterization and prompt removal
	5.3 Care and maintenance of urinary catheter system
	5.4 Urinary catheter types
	5.5 CAUTI prophylaxis

	6 Treatment of CAUTI
	Conflicts of interest
	Glossary
	References


