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A B S T R A C T

Background

Urinary tract infection (UTI) is the most common hospital acquired infection. The major associated cause is indwelling urinary

catheters. Currently there are many types of catheters available. A variety of specialised urethral catheters have been designed to reduce

the risk of infection. These include antiseptic impregnated catheters and antibiotic impregnated catheters. Other issues that should be

considered when choosing a catheter are ease of use, comfort and cost.

Objectives

The primary objective of this review was to determine the effect of type of indwelling urethral catheter on the risk of urinary tract

infection in adults who undergo short-term urinary catheterisation.

Search strategy

We searched the Cochrane Incontinence Group Specialised Register of trials (searched 24 May 2010). We also examined the bibliogra-

phies of relevant articles and contacted catheter manufacturer representatives for trials.

Selection criteria

All randomised and quasi randomised trials comparing types of indwelling urinary catheters for short-term catheterisation in hospitalised

adults. Short-term catheterisation was defined as up to and including fourteen days, or other temporary short-term use as defined by

the trialists (for example less than 21 days with data time points at seven day intervals).

Data collection and analysis

Data were extracted by one reviewer and independently verified by a second reviewer. Disagreements were resolved by discussion. Data

were processed as described in the Cochrane Handbook. Where data in trials were not fully reported, clarification was sought directly

from the trialists (secondary sources were used to confirm results of one trial).

Main results

Twenty three trials met the inclusion criteria involving 5236 hospitalised adults in 22 parallel group trials and 27,878 adults in one

large cluster-randomised cross-over trial.
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The antiseptic catheters were either impregnated with silver oxide or silver alloy. Silver oxide catheters were not associated with a

statistically significant reduction in bacteriuria in short-term catheterised hospitalised adults but the confidence intervals were wide

(RR 0.89, 95% CI 0.68 to 1.15) and these catheters are no longer available. Silver alloy catheters were found to significantly reduce the

incidence of asymptomatic bacteriuria (RR 0.54, 95% CI 0.43 to 0.67) in hospitalised adults catheterised for less than one week. At

greater than one week of catheterisation the risk of asymptomatic bacteriuria was still reduced with the use of silver alloy catheters (RR

0.64, 95% CI 0.51 to 0.80). The randomised cross-over trial of silver alloy catheters versus standard catheters was excluded from the

pooled results because data were not available prior to crossover. The results of this trial indicated benefit from the silver alloy catheters

and included an economic analysis that indicated cost savings of between 3.3 per cent and 35.5 per cent.

Antibiotic impregnated catheters, compared to standard catheters, were found to lower the rate of asymptomatic bacteriuria in the

antibiotic group at less than one week of catheterisation for both minocycline and rifampicin (RR 0.36, 95% CI 0.18 to 0.73), and

nitrofurazone (RR 0.52, 95% CI 0.34 to 0.78). However, at greater than one week the results were not statistically significant. One of

56 men in the antibiotic impregnated group had a symptomatic UTI compared with six of 68 who had standard catheters (RR 0.20,

95% CI 0.03 to 1.63).

Three trials compared two different types of standard catheters (defined as catheters that are not impregnated with antiseptics or

antibiotics) to investigate bacteriuria. Individual trials were too small to show whether or not one type of standard catheter reduced the

risk of bacteriuria compared with another type of standard catheter.

Authors’ conclusions

The results suggest that the use of silver alloy indwelling catheters for catheterising hospitalised adults short-term reduces the risk of

catheter associated bacteriuria. Further evaluation is required to confirm if the benefits translate clinically to a reduction in symptomatic

urinary tract infection risk, and if this is cost effective considering the increased cost of silver alloy catheters. Catheters impregnated with

antibiotics are also beneficial in reducing bacteriuria in hospitalised adults catheterised for less than one week but there was insufficient

data to draw conclusions about those catheterised for longer. Further studies are required to assess the effects of antibiotic impregnated

catheters on the risk of symptomatic urinary tract infection. There was not enough evidence to suggest whether or not any standard

catheter was better than another in terms of reducing the risk of bacteriuria in hospitalised adults catheterised short-term. Siliconised

catheters may be less likely to cause urethral side effects in men; however, this result should be interpreted with some caution as the

trials were small and the outcome definitions and specific catheters compared varied.

P L A I N L A N G U A G E S U M M A R Y

Types of urinary catheters for management of short term voiding problems in hospitalised adults

Urinary catheters are small tubes inserted through the urethra (outlet for urine). They are often used for a short time after major surgery

or to monitor urine output in hospitalised patients. About half of all hospitalised adults who have urinary catheters in for longer than

a week will get a urinary tract infection. The review of trials found that silver alloy (antiseptic) coated or nitrofurazone-impregnated

(antibiotic) urinary catheters might reduce the presence of bacteria in the urine of hospitalised adults with temporary urinary catheters,

and siliconised catheters might cause the least adverse effects in men, but the evidence was weak. Larger, more scientifically rigorous,

trials are needed to determine if catheters impregnated with antibiotics or antiseptics can reduce urinary tract infection.

B A C K G R O U N D

Urinary tract infection (UTI) is the most common hospital-ac-

quired infection. A major associated cause is indwelling urinary

catheters (NINSS 2000; Plowman 1999; Plowman 2001; Stamm

1998). These infections can be serious and lead to significant

morbidity and increase in length of hospital stay. In the United

States catheter-associated urinary tract infections make up 40%

of all hospital-acquired infections with the proportion of these

connected or contributing to mortality assessed as approximately

three percent (Stamm 1998).
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Description of the condition

The risk of developing bacteriuria from a catheter increases by

between three to six percent per day that a catheter is in situ.

This results in approximately fifty percent of hospitalised patients

catheterized for longer than seven to 10 days contracting an in-

fection (Stamm 1998). Factors that also increase the risk of infec-

tion include female gender, older age and co-morbidities (Stamm

1998).

The criterion for diagnosis of UTI in a non-catheterised popu-

lation is generally agreed to be a positive urine culture (bacteri-

uria greater than 105 colony forming units per ml), with symp-

tomatic UTI being diagnosed using the same criteria plus associ-

ated symptoms. Catheter associated UTI is diagnosed at a lower

level of bacteriuria (greater than 102 or greater than 103 colony

forming units per ml) for asymptomatic infections, plus associated

symptoms for symptomatic diagnosis. Unless antimicrobial drug

therapy is commenced the bacteriuria will naturally progress to

concentrations of greater than 105 usually within 72 hours (Maki

2001). Symptomatic bacteriuria is characterised by the presence

of dysuria, urgency, frequency and haematuria. Further symptoms

indicative of pyelonephritis such as fever and flank pain develop in

less than one per cent of patients with catheter associated bacteri-

uria (Stamm 1998). For purposes of this review, a positive urine

culture in the absence of symptoms is defined as asymptomatic

bacteriuria rather than asymptomatic UTI.

The individual microbial species responsible for catheter associated

UTI vary widely between hospitals and within hospitals (Jarvis

1992; Stamm 1998). Escherichia coli remains the most common

pathogen causing hospital-acquired UTIs, but other major species

are Enterococci, Pseudomonas aeruginosa, Candida spp. and Kleb-
siella pneumoniae (Campbell 2004). Generally, infection is intro-

duced via two routes after catheterization: the intraluminal route

via the inside lumen of the catheter, or the trans-urethral route

where the micro-organisms enter along the surface of a sheath of

mucus between the catheter and the urethra (Stamm 1998).

Description of the intervention

Currently, there are many types of catheters available. Standard

indwelling catheters are made from a variety of materials includ-

ing: polyvinyl chlorine, plastic, plain latex, polytetrafluoroethy-

lene (PTFE), silicone elastomer, pure silicone hydrogel and poly-

mer hydromer (Pomfret 2000; Robinson 2001).

Specialised urethral catheters have been developed specifically to

reduce the risk of infection. A common approach is to coat the

catheter with anti-microbial agents either on the outer surface, the

lumen, or both (Saint 1998). These agents may be antiseptic or

antibiotic.

The most common antiseptic impregnation agent is silver. Silver

ions are bactericidal, have been found topically to be non-toxic to

humans, and have been used successfully in other areas such as con-

trolling infection in wounds (Stamm 1998). It is unclear whether

antimicrobial resistance to silver may develop (Saint 2001). A pre-

vious review suggested that silver alloy catheters were more effec-

tive than silver oxide in preventing infection (Saint 1998). Since

that review was published, there have been more trials of silver -

coated catheters.

Antibiotic-impregnated catheters have also been developed using

various different types of antibiotic as the active component.

Why it is important to do this review

The aim of our review was to investigate the effects of the more

widely used types of urethral catheters in reducing the incidence

of urinary tract infection for short-term catheterization in hospi-

talised patients, but also taking into account other factors, such

as ease of use, comfort and cost that may influence the choice.

For the purpose of this review, short-term was defined as up to

and including fourteen days or other temporary short-term use as

defined by the trialists.

Other relevant Cochrane reviews that may be of interest to the

reader are:

• Antibiotic policies for short-term catheter bladder drainage

in adults (Niël-Weise 2005a);

• Short term urinary catheter policies following urogenital

surgery in adults (Phipps 2006);

• Strategies for the removal of short-term indwelling urethral

catheters in adults (Griffiths 2007); and

• Urinary catheter policies for short-term bladder drainage in

adults (Niël-Weise 2005b).

O B J E C T I V E S

The primary objective of this review was to determine the effect

of type of indwelling urethral catheter on the risk of urinary tract

infection in hospitalised adults who undergo short-term catheter-

isation.

Secondary objectives included:

• identification of the most cost-effective catheter in terms of

cost per infection avoided;

• identification of the catheter that provides the most

comfort to patients;

• identification of any adverse effects related to catheter use

other than urinary tract infection.

We wished to make the following comparisons:

1. Antiseptic impregnated indwelling urethral catheters versus

standard indwelling urethral catheters;
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2. Antibiotic impregnated indwelling urethral catheters versus

standard indwelling urethral catheters;

3. Antibiotic impregnated indwelling urethral catheters versus an-

tiseptic impregnated indwelling urethral catheters;

4. One type of antiseptic impregnated indwelling urethral catheter

versus another type of antiseptic impregnated indwelling urethral

catheter;

5. One type of antibiotic impregnated indwelling urethral catheter

versus another type of antibiotic impregnated indwelling urethral

catheter;

6. One type of standard indwelling urethral catheter versus another

type of standard indwelling urethral catheter.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All randomised and quasi-randomised controlled trials comparing

types of indwelling urinary catheters for short-term catheterisation

in hospitalised adults.

Types of participants

Hospitalised adults (patients admitted to an adult hospital) with

an indwelling urethral catheter of short-term duration (less than

or equal to fourteen days duration, or other temporary short-term

use as defined by the trialists).

Exclusions:

• children;

• residential care facilities;

• adult patients with chronic/long-term catheterisation for

more than 14 days;

• patients anticipated as needing a catheter in the long-term;

• patients admitted with an indwelling catheter;

• patients with suprapubic urinary catheters;

• patients with pre-existing urinary tract infection.

Types of interventions

Different types of indwelling urethral catheters:

• antiseptic impregnated indwelling urethral catheters;

• antibiotic impregnated indwelling urethral catheters;

• standard indwelling urethral catheters (defined as catheters

that are not impregnated with antiseptics or antibiotics).

Types of outcome measures

Primary outcomes

The primary outcome of interest was catheter-associated urinary

tract infection (infection was defined by the trialists in the trial

reports).

Secondary outcomes

Patient reported

• patient comfort;

• patient satisfaction.

Clinician reported

• length of time catheters used

Quality of life

• generic QoL measures (e.g. SF 36, Ware 1992);

• psychological outcome measures (e.g. HADS, Zigmond

1983).

Complications / adverse effects

• asymptomatic bacteriuria;

• symptomatic urinary tract infections;

• other adverse effects of intervention (other than urinary

tract infection).

Co-interventions

• use of prophylactic antibiotics;

• use of rescue antibiotics.

Economic outcomes

• cost effectiveness

Other outcomes

Any other non-pre-specified outcomes judged to be important

when performing the review.

Search methods for identification of studies

We did not impose any language or other restrictions on any of

these searches detailed below.

Electronic searches

This review has drawn on the search strategies developed for the

Incontinence and Renal Review Groups. Relevant trials were iden-

tified from the Groups’ Specialised Registers of controlled trials.

The methods used to derive this, including the search strategy,

are described under both Groups’ details in The Cochrane Library.
The Incontinence Group’s Register contains trials identified from

MEDLINE, CINAHL, the Cochrane Central Register of Con-

trolled Trials (CENTRAL) and handsearching of journals and con-

ference proceedings (For more details please see the ‘Specialized
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Register’ section of

the Group’s module in The Cochrane Library). The trials in the

Incontinence Group’s Specialised Register are also contained in

CENTRAL. The first version of this review searched the Renal

Group’s Register (searched February 2003). The date of the most

recent search of the Incontinence Group’s Register was 24 May

2010.

The terms used to search the Incontinence Group’s Register are

given below:

(({DESIGN.RCT} OR {DESIGN.CCT} )

AND

({INTVENT.MECH.CATHETER*} OR

{INTVENT.SURG.POSTSURG*} OR

{INTVENT.PREVENT.*} OR

{INTVENT.SURG.INTRAOPERATIVE*}))

Key: * = wildcard.

(All searches were of the keywords field of Reference Manager 12,

ISI ResearchSoft).

Searching other resources

The review authors searched the bibliographies of relevant articles.

Catheter manufacturer representatives were also contacted how-

ever no further trials were identified for inclusion.

Data collection and analysis

Selection of primary studies

Two reviewers independently assessed all titles and abstracts iden-

tified by the search. Where there was the possibility that the study

might be included, the full paper was obtained. Any disagreements

were resolved through discussion. Another reviewer was available

to resolve any disagreements related to study inclusion. Studies

were excluded that were not randomised or quasi-randomised tri-

als comparing types of indwelling urinary catheters in hospitalised

adults. Excluded studies are listed with reasons for their exclusion.

Data extraction and quality assessment

Both review authors investigated the included trials for quality,

assessing a range of specific issues including:

• level of concealment of random allocation in the trials;

• intention-to-treat analysis;

• outcome definitions;

• blinding;

• power calculation;

• length of catheterisation intended as short-term;

• outcome measurement clearly defined;

• method of urine specimen collection;

• monitoring of catheter care violations.

Data were extracted by one reviewer and independently verified

by a second reviewer. Where data in trials were not fully reported,

clarification was sought directly from the trialists.

Data synthesis

Included trial data were processed as described in the Cochrane

Collaboration Reviewers’ Handbook (Higgins 2008). When ap-

propriate, meta-analysis was undertaken. Data from cross-over tri-

als would only have been included in meta-analyses if results from

the first arm of the trial prior to cross-over were available: otherwise

the information has been presented in Other Data Tables. Com-

parisons were categorised by type of intervention catheter. Sensi-

tivity analyses were performed that indicated that the results of sil-

ver oxide versus standard catheters and silver alloy versus standard

catheters should not be combined. However, data from different

types of standard catheters were combined for comparison with

antibiotic- and antiseptic-impregnated catheters. Where possible,

subgroup analyses compared outcomes by gender and according

to whether the participants were receiving systemic antibiotics.

For categorical outcomes we related the numbers reporting an out-

come to the numbers at risk in each group to derive a relative risk

(RR). For continuous variables we used means and standard devi-

ations to derive a weighted mean difference (WMD). A fixed ef-

fect model was used to calculate the pooled relative risks, weighted

mean difference and their 95% confidence intervals. However, re-

sults were also checked using a random effects model. Trials were

compared to assess and investigate the likelihood of important

clinical heterogeneity. Where significant statistical heterogeneity

was observed an explanation was offered in the text. Publication

bias was not formally assessed as the small number of trials in each

comparison group made this inappropriate.

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded

studies.

Results of the search

Thirty five possibly eligible studies were identified.

Included studies

Twenty three trials were included. Twenty two of them were

parallel group randomised controlled trials (Al Habdan 2003;

Chene 1990; Darouiche 1999; Johnson 1990; Kalambheti 1965;

Lee 2004; Liedberg 1990a; Liedberg 1990b; Liedberg 1993;
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Lundeberg 1986; Maki 1997; Maki 1998b; Nacey 1984; Nickel

1989; Riley 1995; Stensballe 2007; Takeuchi 1993; Talja 1990;

Thibon 2000; Tidd 1976; Verleyen 1999a; Verleyen 1999b) and

one was a cluster-randomised cross-over trial (Karchmer 2000)

comparing two or three types of indwelling urinary catheters. The

twenty two parallel group randomised controlled trials included

5236 hospitalised adults (mean n=208, range n=27 to 1309). The

cluster-randomised cross-over trial was a large study including

27,878 hospitalised adults.

Of the 23 studies that were included three trials were published

in restricted format: one as a letter to the editor (Lundeberg

1986) and two as abstracts from scientific meetings (Maki 1998b;

Liedberg 1993). None of these trialists were contactable, therefore

additional information on the trials came from secondary sources

(Niel-Weise 2002; Saint 1998). Furthermore, one of the trials was

an unpublished report (Maki 1997). All other trials were published

as full text articles.

Participants

The trials involved heterogeneous population groups.

• Several trials (Al Habdan 2003; Chene 1990; Johnson

1990; Karchmer 2000; Liedberg 1990a; Liedberg 1990b; Maki

1998b; Nickel 1989; Riley 1995; Takeuchi 1993; Thibon 2000;

Verleyen 1999a; Verleyen 1999b) included both women and

men catheterised for haemodynamic monitoring or post-

operative drainage for a variety of diagnoses.

• Three trials (Darouiche 1999; Kalambheti 1965; Tidd

1976) included men with urological diagnoses.

• Two other trials involved men only, one involved men post-

cardiac surgery (Nacey 1984) and the other included men with a

variety of medical and surgical diagnoses (Talja 1990).

• There was one trial which did not describe the

characteristics of the population (Liedberg 1993).

• The distribution of men and women was not even between

groups in six trials (Lee 2004; Liedberg 1990a; Liedberg 1990b;

Riley 1995; Stensballe 2007; Verleyen 1999b). In one trial the

intervention group (silver oxide catheter) had nearly twice the

number of women than the comparison group (Riley 1995). The

Lee trial included fewer women in the treatment group than the

control group and more men in the treatment group than the

control.

• Five trials reported the number of participants on systemic

antibiotics (Al Habdan 2003; Johnson 1990; Riley 1995;

Stensballe 2007; Thibon 2000). The numbers were similar

across the groups in the trials. Four trials reported on those

taking systemic antibiotics prior to catheterisation (Al Habdan

2003; Riley 1995; Stensballe 2007; Thibon 2000) and one on

the number commenced on antibiotics for the final 48 hours of

catheterisation (Johnson 1990).

Interventions and comparisons

The majority of trials randomised participants to an antiseptic im-

pregnated catheter or a standard catheter. Three different types of

antiseptic catheters were investigated: silver oxide, silver alloy and

silver alloy hydrogel. The types of standard catheters used were het-

erogeneous. One trial (Liedberg 1990a]) randomised participants

into three arms: silver alloy, standard (hydrogel coated) and stan-

dard (non-coated). Five trials investigated antibiotic impregnated

catheters versus standard catheters. Five other trials randomised

participants to two different types of standard catheters.

Duration of catheterisation

There was variation in the duration of catheterisation in the trials.

The trials described the length of catheterisation in the follow-

ing ways: total catheterisation time, total mean length of catheter-

isation for all participants, and mean length of catheterisation

in the intervention and control groups. In one trial the partici-

pants were catheterised for forty-eight hours (Nacey 1984), while

another three trials had a total length of catheterisation of five

to six days (Liedberg 1990a; Liedberg 1990b; Tidd 1976) and

two further trials had a total catheterisation time of fourteen

days (Darouiche 1999; Verleyen 1999a). Three trials recorded the

length of catheterisation as total mean duration catheterised for all

participants. The mean time catheterised varied from 44.9 hours

in one trial (Nickel 1989) and 2.2 days, three days and five days in

the other three (Maki 1997; Talja 1990; Verleyen 1999b). Seven

trials described the length of catheterisation as a separate mean for

intervention and control groups. One trial reported a mean length

of catheterisation of three days in the intervention group and two

days in the control group (Stensballe 2007). The mean length of

catheterisation in both groups in four of the trials ranged from 3.4

to 4.6 days (Chene 1990; Johnson 1990; Lee 2004; Riley 1995),

while one trial had a mean length of catheterisation in the inter-

vention group of 7.7 days and 7.5 in the control group (Takeuchi

1993), and another of 7.9 in the intervention group and 7.2 in

the control group (Al Habdan 2003). Four trials did not clearly

specify the length of catheterisation (Karchmer 2000; Liedberg

1993; Lundeberg 1986; Maki 1998b).

Outcome measures

The main outcome measure, i.e. ’catheter-associated urinary tract

infection’ was either not assessed or poorly defined in the great

majority of studies. Only one study used the CDC definition of

catheter-associated urinary tract infection (Karchmer 2000); one

study defined UTI as ’bacteriuria with greater than 10 leucocytes

per mm3 of urine’ (Thibon 2000), and one study defined ’symp-

tomatic bacteriuria’ as being ’diagnosed by the healthcare provider’

(Darouiche 1999). The main outcome measure for most studies

was asymptomatic bacteriuria, of which there was significant het-

erogeneity in terms of its definition, ranging from ’greater than 10
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2 colony forming units per ml’ to ’greater than 106 colony forming

units per ml’.

Urethritis was defined as penile discharge and/or penile discomfort

in one trial (Nacey 1984), and measurement via scanning electron

microscopic analysis was used to indicate urethral inflammatory

reaction in another trial (Talja 1990). The measurement and exact

definition for catheter-related pain was not described in the only

trial to investigate this outcome (Takeuchi 1993). Takeuchi also

separated for urethral discharge and allergic reaction (not defined).

Outcomes of interest that were included in the trials of standard

catheters was catheter-related infection; however in addition one

small Japanese trial (Takeuchi 1993) reported data for: catheter-as-

sociated pain, urethral discharge and catheter-related hypersensi-

tivity or allergy. The five trials that randomised participants to two

different types of standard catheters (Chene 1990; Nacey 1984;

Nickel 1989; Talja 1990; Tidd 1976) investigated outcomes of

catheter-related infection, catheter-related urethritis and urethral

inflammatory reaction.

Primary outcome

Apart from variation in the definition of infection, the timing of

the outcome measurement and duration of follow-up was also di-

verse. Only six trials (Darouiche 1999; Johnson 1990; Liedberg

1990b; Maki 1997; Nickel 1989; Stensballe 2007) monitored

catheter care violations. The method of obtaining urine speci-

mens was varied. The majority of trials acquired samples from the

catheter sampling port (Darouiche 1999; Johnson 1990; Liedberg

1990b; Lundeberg 1986; Maki 1998b; Stensballe 2007; Takeuchi

1993). However, two trials used suprapubic puncture to ob-

tain urine samples from participants (Verleyen 1999a; Verleyen

1999b), and one trial took specimens from the catheter urine bag,

which could have resulted in contamination (Liedberg 1990a).

Other outcomes (including economic)

The timing of outcome measurement of the three trials (Nacey

1984; Takeuchi 1993; Talja 1990) that investigated outcomes

related to comfort and/or urethritis differed considerably. The

Nacey trial investigated urethritis with assessment at eight weeks

and six months post-catheterisation (length of catheterisation two

days) by clinical examination and urethral swabs. The method

for gathering the data on catheter-related pain, urethral discharge

and allergic reaction was not described in the Takeuchi trial re-

port. The Talja trial investigated inflammatory reaction in the ure-

thra assessed by cytological urethral swabs taken immediately after

catheterisation, after removal of the catheter and on the second or

third day after removal. An economic analysis was included in only

one trial (Karchmer 2000). The analysis included an estimation

of both a lower and higher approximation of costs.

Excluded studies

Twelve were excluded (Andersson 1986; Bologna 1999; Britt

1977; Cleland 1971; Lee 1996; Nakada 1996; Newton 2002;

Pachler 1998; Schaeffer 1988; Shafik 1993; Teare 1992). The rea-

sons for exclusion are listed in the table of Characteristics of Ex-

cluded Studies.

Risk of bias in included studies

Details of the quality of each individual trial are given in the table

of Characteristics of Included Studies.

Randomisation with allocation concealment was adequate in two

of the trials (Darouiche 1999; Stensballe 2007): catheters were

assigned sequentially in identical packaging from a box in which

they had been placed in a random order within blocks of twelve

(Darouiche 1999), or sequentially opening consecutively num-

bered, sealed randomisation envelopes (Stensballe 2007). Methods

of allocation concealment included: blinded randomisation tables,

sealed envelopes and independent computer generated list. The

method of allocation concealment was unclear in fifteen of the tri-

als (Al Habdan 2003; Chene 1990; Kalambheti 1965; Karchmer

2000; Lee 2004; Liedberg 1990a; Liedberg 1990b; Liedberg

1993; Lundeberg 1986; Maki 1998b; Nacey 1984; Nickel 1989;

Takeuchi 1993; Talja 1990; Thibon 2000) and found to be in-

adequate in a further five trials (Johnson 1990; Riley 1995; Tidd

1976; Verleyen 1999a; Verleyen 1999b). In one trial further ran-

domisation was compromised in some cases if a person had to be

excluded due to pre-existing infection (Tidd 1976).

Four trials (Darouiche 1999; Stensballe 2007; Thibon 2000) were

double blinded to the allocated intervention (clinical staff and pa-

tients). One trial blinded the patients and assessor but not the

clinical staff (Maki 1997). One trial (Tidd 1976) blinded in-

vestigators and assessors but it is not clear whether participants

were also blinded. Blinding was unclear, or not described, in the

other trials but it is unlikely that the participants and investigators

were blinded due to the obvious physical differences between the

catheters. Blinding of the outcome assessors when investigating

urine samples is likely but was not reported in any of the trials ex-

cept as described earlier (Maki 1997). True intention-to treat anal-

ysis was followed in two trials (Stensballe 2007; Thibon 2000),

however none of the included trials had losses to follow up of

greater than 10 percent, and five trials (Johnson 1990; Karchmer

2000; Liedberg 1990a; Riley 1995; Talja 1990) reported no losses

to follow up.

Effects of interventions

1. Antiseptic catheter versus standard catheter

(Comparison 1, Table 1, Table 2)
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There were two types of antiseptic catheters compared with a stan-

dard catheter: silver oxide and silver alloy. The trials for each were

analysed in two subgroups depending on the type of intervention

catheter and separated into separate outcomes dependent upon

duration of catheterisation.

Silver oxide

Three trials compared silver oxide coated catheters with a standard

catheter (Johnson 1990; Riley 1995; Takeuchi 1993). The trials

used different standard catheters as the comparison catheter. John-

son used an all silicone catheter as the standard catheter, while Ri-

ley used silicone-coated latex as the comparison catheter. Takeuchi

did not define the standard catheter used in the trial. Eighty per

cent of participants in one of the trials received systemic antibiotics

(the reasons were not stated in the trial) (Riley 1995). All trials

included men and women admitted to surgical and/or medical

wards, although Riley had more women in the treatment group

(451/745) than in the control group (285/564). In the Takeuchi

trial all the participants had bacteriuria when the trial ended at

nine days catheterisation.

Pooling the results of all three trials using a fixed effects model did

not provide enough evidence to show whether or not there was a

reduction in risk of developing bacteriuria (RR 0.90, 95% CI 0.72

to 1.13, Comparison 1.1.1 ). There was no statistically significant

difference in the number with bacteriuria between groups. Sub-

group analysis was possible for the Riley trial only.

Subgroup analysis

Subgroup analysis was possible in one trial (Riley 1995). For bac-

teriuria reported separately in women and men, there was a re-

duction of risk of almost a third with the silver oxide catheter

for women (RR 0.63, 95% CI 0.45 to 0.89, Comparison 1.3.2),

while for men there was not enough evidence to suggest whether

or not there was a difference in risk with the standard catheter (RR

1.62, 95% CI 0.91 to 2.88, Comparison 1.3.3). The trial reported

separately on those participants commenced on antibiotics prior

to catheterisation but did not state the reason for the antibiotics.

Further subgroup analysis of all participants receiving systemic

antibiotics indicated that combining antibiotics with silver oxide

catheters may reduce the risk of bacteriuria (RR 0.67 95% CI

0.45 to 0.99, Comparison1.3.4). Further analysis of women and

men separately who received systemic antibiotics suggested that

women were protected from bacteriuria with silver oxide catheters

(RR 0.50, 95% CI 0.31 to 0.79, Comparison1.3.5), but there was

not enough evidence either way for men (RR 1.02, 95% CI 0.49

to 2.13, Comparison1.3.6).

Silver alloy

Nine trials compared silver alloy catheters with a standard catheter

(Liedberg 1990a; Liedberg 1990b; Liedberg 1993; Lundeberg

1986; Maki 1998b; Thibon 2000; Verleyen 1999a; Verleyen

1999b; Karchmer 2000). Most trials included both men and

women except for one which included only men after radical

prostatectomy (Verleyen 1999a) and two trials did not state infor-

mation about the participants (Liedberg 1993; Lundeberg 1986).

Liedberg 1990a was a three armed trial comparing silver alloy

catheters with two non-antiseptic impregnated catheters, one de-

fined in the trial only as a standard catheter and the other a hy-

drogel catheter (the results for both these standard catheter groups

were combined in the meta-analyses). Maki 1998b also define the

usual care catheter as ’control’ and do not provide any further

details. Liedberg 1990b compared the silver alloy catheter with a

standard catheter defined as teflonised latex Foley. Verleyen 1999b

used a silver alloy hydrogel catheter versus a latex catheter as the

comparison standard catheter. Two trials compared silver alloy ver-

sus a standard silicone catheter (Thibon 2000; Verleyen 1999a).

One trial compared the silver alloy hydrogel catheter versus a stan-

dard hydrogel coated catheter (Liedberg 1993). Lundeberg did

not define the standard catheter used as a comparison with the sil-

ver alloy catheters. Three trials monitored catheter care violations

(Liedberg 1990b; Verleyen 1999a; Verleyen 1999b).

All the trials defined infection as ’bacteriuria greater than 105

CFU/ml’. The timing of the outcome measurement varied con-

siderably between trials so results were analysed as outcomes in

two time periods (less than one week & greater than one week).

Results were pooled using a fixed effect model and indicated that

at less than one week of catheterisation the risk of asymptomatic

bacteriuria (greater than 105 colony forming units per ml) was sta-

tistically significantly reduced in the silver alloy group (RR 0.54,

95% CI 0.43 to 0.67, Comparison 1.1.2). At greater than one

week the estimated effect was smaller but the risk of asymptomatic

bacteriuria (greater than 105 colony forming units per ml) was

still less in the silver alloy group (RR 0.64, 95% CI 0.51 to 0.80,

Comparison 1.2). In summary, there was evidence that the risk

of infection was significantly decreased if a patient is catheterised

short-term with a catheter coated with silver alloy rather than a

standard catheter. For those catheterised for less than one week

the estimated risk of asymptomatic bacteriuria was at least a half

of that with a standard catheter.

The results of a cluster-randomised cross-over trial comparing sil-

ver alloy with standard (silicone) catheters (Karchmer 2000) were

not included in the meta-analyses because data were not available

prior to crossover (Comparison 1.5). The main outcome measure

for this trial was bacteriuria defined as equal or greater than 105

CFU/ml. Results of the rate of bacteriuria per 1000 patient days

were 2.66 versus 3.35 (RR 0.79, 95% CI 0.63 to 0.99), the rate of

bacteriuria per 100 patients was 1.10 versus 1.36 (RR 0.81, 95%

CI 0.65 to 1.01) and the rate of bacteriuria per 100 catheters was

2.13 versus 3.12 (RR 0.68, 95% CI 0.54 to 0.86).

Subgroup analysis
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Subgroup analysis was performed to investigate the potential dif-

ferences in outcome amongst the different standard catheters when

comparing silver alloy catheters with standard catheters (Compar-

ison 1.2). This analysis was only possible for duration of catheter-

isation of more than one week. Two trials compared silver alloy

versus standard silicone catheter (Thibon 2000; Verleyen 1999a)

and two trials compared silver alloy versus standard latex catheter

(Liedberg 1993; Verleyen 1999b). The reduction of asymptomatic

bacteriuria in the silver alloy catheter group was statistically signif-

icantly higher versus the standard latex group (RR 0.60, 95% CI

0.47 to 0.76, Comparison 1.2.1) but not significant when com-

pared with the standard silicone group (RR 0.88, 95% CI 0.50 to

1.55, Comparison 1.2.2).

Economic outcomes

Only one trial reported any economic outcomes (Karchmer 2000).

For the duration of the trial (one year) silver alloy hydrogel

catheters usage resulted in a total estimated catheter-related cost

reduction of between 3.3 per cent and 35.5 per cent. This trans-

lated to savings of between US$14,456 and US$573,293.

Adverse effects

One trial of antiseptic catheters (silver oxide) versus standard

catheters included secondary outcomes related to patient com-

fort and adverse effects of the catheters (Takeuchi 1993). They

recorded outcome measurements for pain and urethral secretions.

No statistically significant difference was found in either outcome

but the confidence intervals were wide: results for reported urethral

secretions (RR 0.72, 95% CI 0.25 to 2.03, Comparison 01.05);

results for patient reporting of pain from the catheters (RR 1.43,

95% CI 0.48 to 4.27, Comparison 01.06).

2. Antibiotic-impregnated catheter versus standard

catheter (Comparison 2, Table 1 , Table 2)

There were two types of antibiotic coated catheters compared with

a standard catheter: i. minocycline and rifampicin combined, or ii.

nitrofurazone. The trials for each were analysed in two subgroups

depending on the type of intervention catheter and grouped into

separate outcomes dependent upon duration of catheterisation.

Minocycline and rifampicin

There was only one small trial (n=124) that compared a minocy-

cline and rifampicin impregnated catheter with a standard catheter

(Darouiche 1999). This trial included men after radical prostatec-

tomy for prostate cancer and compared a silicone catheter impreg-

nated with minocycline and rifampicin with a standard (silicone)

catheter (Darouiche 1999). Outcome measures included bacteri-

uria (greater than 104 colony forming units per ml) at day three,

day seven and day 14, and symptomatic UTI (timing not stated)

as defined by the health care provider (Darouiche 1999). At less

than one week, the risk of bacteriuria was about two thirds lower

in the antibiotic impregnated catheter group (RR 0.36, 95% CI

0.18 to 0.73, Comparison 2.1.1); however, at greater than one

week the evidence was inconclusive (RR 0.94, 95% CI 0.86 to

1.03, Comparison 2.2.1). One of 56 men in the antibiotic im-

pregnated catheter group had symptomatic bacteriuria compared

with six of 68 men in the control group (RR 0.20, 95% CI 0.03

to 1.63, Comparison 2.3.1).

Nitrofurazone

Four trials compared nitrofurazone-impregnated catheters with

standard catheters (Al Habdan 2003; Lee 2004; Maki 1997;

Stensballe 2007). Al Habdan used a latex catheter as the standard

catheter whilst Lee and Stensballe both used silicone catheters as

the comparison. One study did not report which catheter they

used as a comparator (Maki 1997). All of the patients in one

trial received prophylactic antibiotics pre- and post operatively (Al

Habdan 2003), two trials recorded antibiotic use (Maki 1997;

Stensballe 2007) whilst two others did not record antibiotic use

(Liedberg 1993; Lee 2004).

Only two of the trials adequately described the trial participants.

Stensballe and Lee included both men and women. However, Lee

included fewer women in the treatment group compared to the

control (23 versus 40) and more men in the treatment group than

the control (69 versus 45), the reasons for this were not stated in

the trial. All outcome measures included bacteriuria (defined as

greater than or equal to 103 colony forming units per ml) and, in

one trial, associated funguria (Stensballe 2007).

However, the trials differed in their timing of the outcome mea-

surement. Three trials investigated the outcomes at less than one

week (Lee 2004; Maki 1997; Stensballe 2007). Results were pooled

using a fixed effect model and indicated that at less than one week

of catheterisation the risk of asymptomatic bacteriuria was sta-

tistically significantly reduced in the nitrofurazone impregnated

catheter group (RR 0.52, 95% CI 0.34 to 0.78, Comparison

2.1.2). As with minocycline and rifampicin impregnated catheters,

at greater than one week the benefit from nitrofurazone impreg-

nated catheters in preventing bacteriuria was inconclusive, but the

numbers were small (RR 0.08, 95% CI 0.00 to 1.33, Comparison

2.2.2).

Interestingly the overall effect for antibiotic impregnated catheters

(irrespective of antibiotic type) compared to a standard control

was a significant reduction in the risk of asymptomatic bacteriuria

at less than one week of catheterisation (RR 0.47, 95% CI 0.33 to

0.67, Comparison 2.1). However, the two studies which compared

antibiotic impregnated catheters to standard control catheters for

more than one week, showed no statistically significant difference

in the incidence of asymptomatic bacteriuria (RR 0.85 95%CI

0.76 to 0.96, Comparison 2.2).
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3. Antibiotic-coated catheters versus antiseptic

catheters (Comparison 3)

No trials were found that addressed this comparison.

4. One type of antiseptic catheter versus another

type of antiseptic coated catheter (Comparison 4)

No trials were found that addressed this comparison.

5. One type of antibiotic coated catheter versus

another type of antibiotic coated catheter

(Comparison 5)

No trials were found that addressed this comparison.

6. One type of standard catheter versus another

standard catheter (Comparison 6, Table 2 )

Three trials using different outcome measurement compared two

types of standard catheters to investigate infection (Chene 1990;

Nickel 1989; Tidd 1976). The trials were not combined. All three

trials compared different types of standard catheters.

The Nickel trial compared silicone with latex catheters using the

outcome asymptomatic bacteriuria (defined as greater than 106

colony forming units per ml), with the final measurement recorded

96 hours post-catheterisation (Nickel 1989). The results of this

trial found no evidence of difference in the risk of bacteriuria be-

tween the two standard catheters but with wide confidence inter-

vals (RR 1.07, 95% CI 0.23 to 5.01, Comparison 6.1.1).

The Tidd trial compared three types of standard catheters: hy-

drophilic polymer-coated latex, uncoated latex and PVC in-

dwelling catheters (Tidd 1976). The outcome of interest was uri-

nary tract infection defined as asymptomatic bacteriuria 103 per

ml colony forming units The final outcome measurement was

recorded at day five to six post-catheterisation. The evidence from

this small trial was insufficient to detect a difference in the risk of

infection between any of the three standard catheters compared,

with wide confidence intervals: hydron coated latex versus plain

latex (RR 0.94, 95% CI 0.66 to 1.34, Comparison 6.1.2); hy-

dron coated latex versus PVC balloon (RR 0.87, 95% CI 0.63

to 1.19, Comparison 6.1.3); PVC balloon versus plain latex (RR

1.09, 95% CI 0.81 to 1.45, Comparison 6.1.4). This trial also

had methodologically flawed randomisation in some cases.

The Chene trial compared hydrogel with silicone catheters and the

outcome measurement was asymptomatic bacteriuria. The results

in this trial also found insufficient evidence to say whether or not

there was a reduced of risk of infection between the two standard

catheters (RR 0.82, 95% CI 0.46 to 1.47, Comparison 6.1.5)

(Chene 1990).

Three further trials compared different types of standard catheters

to investigate urethral side-effects in men (Kalambheti 1965;

Nacey 1984; Talja 1990). The outcome measurements differed in

all three trials. The Kalambheti trial compared silicone with non-

silicone (not defined further) catheters with an outcome measure-

ment of reported burning sensation in the urethra (Kalambheti

1965). Results using a fixed effect model found that the risk of a

burning sensation in the urethra was less in the silicone catheter

group (RR 0.28, 95% CI 0.13 to 0.60, Comparison 6.2).

The Nacey trial compared silicone with latex catheters and the

outcome was urethritis as measured by swabs of urethral discharge

(Nacey 1984). There were fewer cases of urethritis with a silicone

catheter (1/50 versus 11/50; RR 0.09, 95% CI 0.01 to 0.68, Com-

parison 6.3).

Finally, the Talja trial compared three types of standard catheters:

hydrogel coated latex, siliconised latex and full silicone (Talja

1990). The outcome of interest was urethral reaction measured

from cytological urethral swab specimens using scanning electron

microscopic analysis. Results using a fixed effect model in the com-

parison of hydrogel coated latex versus siliconised latex indicated

no difference in urethral reaction (WMD 0.00, 95% CI -3.51 to

3.51, Comparison 6.4.1). Results of the comparison of full sili-

cone versus hydrogel coated latex and siliconised latex found that

in both comparisons the risk of urethral reaction was less with

a full silicone catheter: full silicone versus hydrogel coated latex

(WMD -16.00, 95% CI -18.84 to -13.16, Comparison 6.4.2);

and full silicone versus siliconised latex (WMD -16.00, 95% CI -

18.96 to -13.04, Comparison 6.4.3).

D I S C U S S I O N

This systematic review identified 23 eligible trials that addressed

three of the six pre-stated hypotheses. No trials were identified

that compared one type of antiseptic catheter with another type of

antiseptic catheter, or one type of antibiotic catheter with another

type of antibiotic catheter. There were also no trials that compared

an antiseptic catheter with an antibiotic catheter. Of the included

trials, only two reported a secure method of concealment of ran-

domisation (Darouiche 1999; Stensballe 2007).

Antiseptic impregnated indwelling urethral
catheters versus standard indwelling urethral
catheters.

This comparison included twelve trials that randomised a to-

tal of 3567 hospitalised adults (1782 catheterised with antiseptic

catheters and 1785 with standard catheters) and one cross-over

trial that randomised hospital wards of 27,878 hospitalised adults.

There were two types of antiseptic catheters: silver oxide and silver

alloy.

Most of the trials included in the pooled analysis were small with

only one trial stating they used a power calculation (Thibon 2000).

The only truly large trial was a cluster-randomised cross-over trial.
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None of the trials reported an adequate method of randomisation

concealment.

Overall, silver oxide catheters were not found to prevent bacteri-

uria in short-term catheterised hospitalised adults in the three tri-

als included in the analysis. Subgroup analysis by gender in one

trial did suggest that women are less likely to become bacteriuric

if they use silver oxide catheters whereas the evidence for men was

inconclusive (Riley 1995). The same trial also suggested that sys-

temic antibiotic use also decreased the rate of bacteriuria in the

silver oxide group, particularly in women. These subgroup analy-

ses should be interpreted cautiously, particularly when the overall

result suggests no difference. However, silver oxide catheters are

no longer manufactured and therefore these data are no longer

clinically relevant.

There was evidence that silver alloy catheters reduce the incidence

of asymptomatic bacteriuria. There were limitations to the tri-

als that compared silver alloy hydrogel catheters with standard

catheters. Clinical heterogeneity included diverse populations, use

of antibiotics and differences in the standard catheter chosen as

the comparison. Only one trial reported catheter care violations

(Liedberg 1990b). The method of urine specimen collection also

differed between the trials, from two trials using the gold stan-

dard method of suprapubic puncture (Verleyen 1999a; Verleyen

1999b), five using various methods to collect the specimen directly

from the catheter and one trial collecting the specimen from the

drainage bag, which increases the likelihood of bacterial contami-

nation. Therefore, this evidence must be treated cautiously. There

was insufficient data regarding the effect of silver alloy catheters

on the incidence of catheter-associated UTI.

Catheterised men and women generally develop bacteriuria in dif-

ferent ways due to their anatomical differences. Men are more

likely to develop catheter-related bacteriuria via the intraluminal

route from a contaminated drainage bag, while in women contam-

ination is more often transurethral when bacteria migrate from the

periurethral region after faecal contamination. One major limita-

tion of the silver alloy trials was that subgroup analysis was not

possible by gender. Sub-grouping of the results by duration of

catheterisation was possible, however, and this indicated that the

protective effect of silver alloy catheters continued from one week

to two weeks of catheterisation.

Only two of the antiseptic catheter trials addressed the secondary

objectives of the review. The only trial to investigate patient com-

fort and adverse effects related to antiseptic catheters was a small

silver oxide catheter trial (Takeuchi 1993). This inconclusive trial

was poorly designed, and the methods for collecting the secondary

outcome data were not described.

Overall, from the trials collated in this review, silver oxide catheters

were not found to prevent bacteriuria in short term catheterised

hospitalised adults. However, silver alloy coated catheters were

found to be effective at reducing the incidence of asymptomatic

bacteriuria at both less and more than one week of catheterisation.

Economic evaluation

There have been no trials that investigate the hypothesis that pa-

tients catheterised with antiseptic catheters may develop antimi-

crobial resistance. One large cluster-randomised cross-over trial

completed an economic analysis which found data in favour of sil-

ver alloy hydrogel catheters (Karchmer2000). Silver alloy catheters

are significantly more expensive than standard catheters, in fact

close to the unit price. The cost estimates derived in the trial

used both a low and high approximation of costs and calculated

catheter-related cost reduction of between 3.3 per cent and 35.5

per cent. The limitation of this trial was firstly, the randomisation

of hospital wards rather than individual patients and secondly, the

risk of cross-over of catheters leading to contamination between

groups.

Two further studies have been identified that specifically investi-

gated the economic benefits of silver alloy catheters in preventing

UTI (Plowman 2001; Saint 2000). Plowman developed an illus-

trative model of the annual costs and benefits associated with the

use of silver alloy catheters in hospitalised medical and surgical in-

patients in NHS hospitals in England. The model suggested that a

reduction in the incidence of UTI of 14.6 per cent in catheterised

medical patients and 11.4 per cent in catheterised surgical patients

would ensure that the cost of silver alloy catheters was the same

as standard catheters. Any further reduction in incidence would

then result in cost savings. In the second study Saint developed a

cost benefit decision model in the USA using a simulated cohort

of 1000 hospitalised general medical, surgical, urologic and inten-

sive care patients requiring short-term catheterisation (two to 10

days) comparing silver alloy with standard catheters. Results were

calculated using a relative risk reduction of bacteriuria with the use

of silver alloy catheters of 25 per cent. They calculated that the use

of silver alloy catheters could lead to a 47 per cent relative decrease

in the incidence of symptomatic UTI (from 30 to 16 cases per

1000 patients), with a NNT of 74, as well as a relative decrease in

resultant bacteraemia of 44 per cent (from 4.5 to 2.5 cases), with a

NNT of 500. Using a multivariate sensitivity analysis and Monte

Carlo simulation, they indicated that silver alloy catheters could

provide benefit in all cases and cost savings in 84 per cent of cases.

Antibiotic impregnated indwelling urethral
catheters versus standard indwelling urethral
catheters

This outcome included the results of five trials that randomised a

total of 952 hospitalised adults (472 catheterised with antibiotic

impregnated catheters and 479 with standard catheters). There

were two types of antibiotic impregnated catheters: minocycline

combined with rifampicin and nitrofurazone alone.

As with the antiseptic trials, the antibiotic trials included in the

pooled analysis were of small numbers of participants. All of the

studies assessed bacteriuria rather than catheter-associated UTI as
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the main outcome measure. Of the five studies, one of these inves-

tigated minocycline and rifampicin impregnated catheters com-

pared to a standard catheter. This relatively small trial was not

powered to detect differences in asymptomatic bacteriuria. It in-

cluded a very limited population (men after radical prostatectomy)

and therefore the benefit shown in reducing bacteriuria in those

catheterised for less than a week may not be applicable to other

groups of adult patients, particularly women. In fact, one of the

inclusion criterion was sterile urine prior to catheterisation which

would be unlikely to be found in more high risk groups. There

was not enough evidence to show whether this difference persisted

after the first week. Adverse effects, such as antimicrobial resis-

tance to the catheters over time, were not investigated. Moreover,

minocycline and rifampicin impregnated catheters are no longer

in clinical use and therefore these data are no longer clinically rel-

evant.

There were four other antibiotic trials that investigated nitrofu-

razone impregnated catheters against standard controls. Of the

three trials that investigated the effect of nitrofurazone impreg-

nated catheters against standard catheters at less than one week,

two of these studies were well designed to minimise bias although

small in size (Maki 1997; Stensballe 2007). The other trial was

slightly biased in its selection criteria with an unequal distribution

of men and women in both the control and treatment groups.

Therefore, this must be taken into account when interpreting the

results. Overall, nitrofurazone impregnated catheters were found

to reduce bacteriuria in hospitalised adults who are catheterised

for less than one week in the three trials included in the analysis.

Although the nitrofurazone impregnated catheters reduced asymp-

tomatic bacteriuria, the results presented can only be related to

catheterisation time of less than one week. There was only one

study which investigated catheterisation for more than one week

with nitrofurazone impregnated catheters but the results were not

conclusive.

Overall, antibiotic impregnated catheters, regardless of the type

of antibiotic, reduce bacteriuria in hospitalised adults who are

catheterised for less than one week. However, inclusion of more

studies would be required to determine if these effects translate to

patients who are catheterised for more than one week with antibi-

otic catheters. In addition, there was insufficient data regarding

the effect of antibiotic impregnated catheters on the incidence of

catheter-associated UTI.

One type of standard indwelling urethral
catheter versus another type of standard
indwelling urethral catheter

This comparison included six trials that randomised a total of

653 hospitalised adults to different types of standard catheters.

Three small trials looked at the likelihood of infection between

types of standard catheters. There were significant clinical differ-

ences between the trials: comparison of different types of standard

catheters, inclusion of different types of patients and differing out-

come measurements. For these reasons, the data from these trials

were not statistically combined. None of the trials, however, pro-

vided sufficient evidence to suggest whether or not any of the stan-

dard catheters results in a decreased rate of bacteriuria compared

to another standard catheter.

Another three trials investigated adverse effects of standard

catheters, in particular urethral side-effects in men. Again the tri-

als were clinically heterogenous. All the trials included different

outcome measurement and the catheters compared were diverse.

The results indicated that siliconised catheters were less likely to

result in adverse urethral effects in men, but each outcome was

addressed only in single small trials.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

1. Are antiseptic impregnated indwelling urethral catheters better

than standard indwelling urethral catheters?

The evidence suggests that silver alloy catheters reduce asymp-

tomatic bacteruria in the short-term catheterised patient, although

the trials are generally of poor quality.

2. Are antibiotic impregnated indwelling urethral catheters better

than standard indwelling urethral catheters?

The evidence suggests that antibiotic impregnated catheters reduce

asymptomatic bacteriuria in hospitalised adults catheterised short-

term, although there were only four trials included in the analysis.

The current evidence suggests that this is only true up to one week

of catheterisation as there was no significant effect in those patients

catheterised for more than one week.

3. Are antibiotic impregnated indwelling urethral catheters better

than antiseptic impregnated indwelling urethral catheters?

None of the trials included in the review address this question.

4. Is one type of antiseptic impregnated indwelling urethral

catheter better than another type of antiseptic impregnated in-

dwelling urethral catheter?

None of the trials included in the review compare one antiseptic

catheter with another type of antiseptic catheter.

5. Is one type of antibiotic impregnated indwelling urethral

catheter better than another type of antibiotic impregnated in-

dwelling urethral catheter?

None of the trials included in the review address this question.

6. Is one type of standard indwelling urethral catheter better than

another type of standard indwelling urethral catheter?
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No standard catheter was found to be better than another in

terms of reducing the risk of bacteriuria in hospitalised adults

catheterised short-term. Siliconised catheters may be less likely to

cause urethral side effects in men, but this result should be inter-

preted with some caution as the trials were small and the outcome

definitions and specific catheters compared differed.

Implications for research

While silver alloy and antibiotic impregnated catheters appear to

be more effective than standard catheters in reducing the likeli-

hood of bacteriuria in hospitalised adults catheterised short-term,

the effects on clinically important outcomes such as catheter-as-

sociated UTI remain unknown. Methodologically, many trials to

date have been small and of poor to moderate quality. Larger, well

powered, better quality randomised trials with adequate allocation

concealment and blinding of outcome assessors are required. Trial

reports also need to follow the CONSORT statement: within this

review only one trial reports according to the CONSORT state-

ment. The outcome definitions will also need to be standardised.

Four high priority issues for future research to determine the effect

of type of indwelling urethral catheter on the risk of urinary tract

infection are:

1. standardisation of outcome definition and measurement - symp-

tomatic UTI and bacteraemia;

2. at risk groups - particularly women;

3. co-intervention of systemic antibiotic;

4. consideration of possible adverse effects.

Trials should be conducted to compare standard catheters with

antibiotic impregnated catheters and with silver alloy or other

antiseptic catheters.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Al Habdan 2003

Methods RCT no blinding

Allocation not described

Participants n = 100 men and women

Orthopaedic and trauma surgery - post-operative catheterisation

Interventions I (50) Nitrofuroxone coated

II (50) Standard catheter

Outcomes Bacteriuria as defined as 100,000 cfu/ml

I 0/50 II 6/50

Notes Prophylactic antibiotics - all patients given pre and post - op

No inclusion or exclusion criteria

Trial conducted in Saudi Arabia.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Chene 1990

Methods RCT unblinded

Allocation by table of random numbers

Participants n= 266 men and women

Interventions I (129) Standard catheter (Hydrogel)

II (137) Standard catheter (Silicone)

Outcomes UTI

I 17/129 II 22/137 not statistically significant

Notes Analysis not ITT

withdrawals = 24 17 due to UTI at time of randomisation; 3 due to ’catheterised in inadequate manner’;

4 due to ’catheterisation was impossible with the catheter randomised to’

Study conducted in neurological intensive care unit France

Risk of bias

Item Authors’ judgement Description
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Chene 1990 (Continued)

Allocation concealment? Unclear B - Unclear

Darouiche 1999

Methods RCT (double blind)

Allocation by blind block randomisation

Participants n= 124 men

Mean age 62 yrs

Incl: Age > 35 yrs, prostate cancer requiring catheterisation during radical prostatectomy

Excl: Allergy to tetracycline or rifampin, active UTI at time of surgery, dermatitis at site of catheter

insertion, expected duration of catheterisation <14 days, no informed consent

Interventions I (56) Silicone impregnated with minocycline and rifampin catheter

II (68) Standard catheters (silicone).

Outcomes Bacteriuria as defined as 100,000 cfu/ml at >1 wk : I 8/56, II 27/68; 2 wks: I 51/56, 66/68

Notes Not powered to investigate symptomatic UTI

Record application of local antimicrobials

Catheters held in place through a sutured safety button on the anterior abdominal wall

Catheter care violations monitored 48% in antibiotic impregnated group and 51% in silicone group

Catheter specimens collected via needle aspiration

Trial conducted in USA

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Johnson 1990

Methods RCT (no blinding)

Allocation by stocking supply carts on alternative weeks with intervention or control catheters

Participants n = 482 women and men

Mean age 49

Incl: Catheterised at least 24 hrs

Excl: UTI at catheterisation, < 17 yrs, catheter removed < 24 hrs

Specialties: ICU, neurology and surgery.

Length of catheterisation: mean of 3 days in silver and 4 in silicone, range 1-31 silver and 1-58 in silicone

Interventions I (207) Silver oxide coated catheters

II (275) Standard catheters (fully-siliconised).
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Johnson 1990 (Continued)

Outcomes Urinary tract infection as defined as 1000 cfu/ml: I 19/207, II 28/275; Women: I 0/93, II 5/74; Men: I

19/133, 23/182

Notes Power calculation used to determine a sample size of 105 per group needed to detect 67% reduction in

the incidence of UTI with silver oxide catheter at 5% significance and 80% power

Specimen collection via catheter sampling port. Catheter care monitored, violations 56% silver group and

54% in silicone

Trial conducted in USA.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? No C - Inadequate

Kalambheti 1965

Methods RCT (blinding unclear)

Allocation not described.

Participants n = 40 men post TURP

Mean length of catheterisation silicone group 3.5 days and 3.4 days in the standard catheter group

Interventions I (20) Siliconised catheters

II (20) Standard catheters (not defined)

Outcomes Adverse events: burning sensation in urethra: I 5/40, II 18/40; pus from urethra: I 7/40, II 18/40

Notes No power calculation

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Karchmer 2000

Methods Crossover trial with stratified randomisation

Unit of randomisation: hospital ward or unit

ITT

Outcome assessors blinded

Participants n = 27878 men and women

Incl: catheterised

Excl: paediatrics, obstetrics, gynaecology and psychiatry
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Karchmer 2000 (Continued)

Interventions I (13945) Silver alloy hydrogel coated latex Foley catheters

II (13933) Standard catheters (hydrogel coated latex Foley).

Outcomes Bacteriuria or symptomatic/ nonsymptomatic urinary tract infection as defined as >/= 1000,000 cfu/ml

Infection rate per 1000 patient days: I 2.66, II 3.35

Infection rate per 100 patients: I 1.10, II 1.36

Infection rate per 100 catheters: I 2.13, II 3.12

Notes Power calculation estimated a sample size of 29 184 hospital admissions necessary to detect 25 relative

reduction in the rate of infection per 100 patients with silver catheters at 5% significance and 80% power

Data from first arm of trial not available. Mean length of catheterisation 9 days prior to infection

Catheter regimen or violations not reported

Duration of follow up not reported

Trial conducted in USA.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Lee 2004

Methods RCT (stratified) no blinding

Allocation not described

Participants n = 177 total (114 men and 63 women)

Incl: >18 years of age, catheterised for more than 24 hours

Excl: Allergies, pregnancy, lactating, hospitalisation for more than 7 days, urinary diseases. Included but

later excluded if positive urine culture before catheterisation or catheter removed

Interventions I (92) Nitrofurazone coated silicone

II (85) Silicone

Outcomes Bacteriuria as defined as 10,000 cfu/ml

I 14/92 II 19/85

Notes Prophylactic antibiotic use.

Trial conducted in South Korea

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear
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Liedberg 1990a

Methods RCT (no blinding)

Participants n = 90 men and women requiring catheterisation for haemodynamic monitoring or post-operative

drainage.

Mean age 59 yrs

Incl: > 18 yrs, catheterised > 5 days

Excl: antibiotics, bacteruria at catheterisation, post invasive urological procedure

Length of catheterisation 6 days.

Interventions I (30) Silver alloy catheters

II (30) Standard catheters (hydrogel coated)

III (30) Standard catheters (non-coated)

Outcomes Bacteriuria as defined as 1000,000 cfu/ml: I 3/30, II 10/30, III 15/30

Notes No power calculation. Specimen collection via catheter drainage bag

Catheter care regimen not monitored

Trial conducted in Sweden.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Liedberg 1990b

Methods RCT (no blinding)

Participants n = 120 women and men

Mean age 50

Incl: > 18 yrs,

Excl: Bacteriuria, antibiotics and invasive urological procedures prior to catheterisation, catheterised < 6

days.

Length of catheterisation 5 days.

Interventions I (60) Silver alloy catheters

II (60) Standard catheters (teflonised latex)

Outcomes Bacteriuria as defined as 1000,000 cfu/ml: I 6/60, II 22/60

Notes No power calculation

Specimen collection via catheter sampling port

Catheter violations monitored, 7 in silver group and 11 in latex

Infecting organisms recorded

Trial conducted in Sweden

Risk of bias
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Liedberg 1990b (Continued)

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Liedberg 1993

Methods RCT no blinding

Allocation not described

Participants n = 171 patients men and women

Incl: >18 years of age, Abacteriuric, Not taking antibiotics, Not undergone invasive urinary tract proce-

dures, catheterisation for at least 21 days

Interventions I (75) Silver coated Hydrogel II (96) Hydrogel coated

Outcomes Bacteriuria as defined as 1,000,000 cfu/ml: at 7 days I 8/75 II 23/96; at 14 days I 26/75 II 56/96

Notes Published as abstract only.

Trial conducted in USA

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Lundeberg 1986

Methods RCT (blinding unclear)

Participants n = 102

Interventions I (51) silver-coated catheter

II (51) standard catheters

Outcomes Bacteriuria as defined as 100 cfu/ml: I 6/51, II 17/51

Notes No power calculation noted

Published as letter to the editor, unable to contact author for further information

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear
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Maki 1997

Methods RCT (double blind, caregiver not blinded)

Participants n = 344 women and men

Patients from Trauma, surgical procedures or urinary incontinence.

Incl: catheterised for at least 24 hours, >18 years of age, 16 Fr or 18 Fr catheter.

Excl: Informed consent not obtained, Pregnancy, allergies

Interventions I (170) Nitrofurazone coated silicone

II (174) Standard silicone

Outcomes Bacteriuria as defined by greater than or equal to 10,000 cfu/ml:

I 8/170, II 14/174

Notes Unpublished report.

Trial conducted in USA

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Maki 1998a

Methods RCT (double blind)

Participants n = 852 women and men

Interventions I (407) silver-hydrogel coated catheters

II (443 ) standard catheter

Outcomes UTI (definition not stated):

I 64/407, II 94/443

Notes Catheter specimens collected on insertion and then daily from the sampling port and collection bag

Study published as abstract only

Unable to contact trialists for further information on methods, participants and results

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear
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Nacey 1984

Methods RCT (Double blind)

Participants n = 100 men post cardiac surgery

Age range (20-73), Mean 54

Incl: > 18 yrs, male

Excl: previous invasive urology procedure or surgery to lower urinary tract, Hx UTI, smaller calibre

urethra

Length of catheterisation 48 hours

Interventions I (50) Standard catheters (silicone)

II (50) Standard catheters (latex)

Outcomes Urethritis as defined as penile discomfort and/or urethral discharge: I 1/50, II 11/50

Notes No power calculation

Study conducted in New Zealand.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Nickel 1989

Methods RCT (blinding unclear)

Participants n = 95 obstetric or urology men and women

Median age 54

Excl: catheter removed within 24 hrs

Interventions I (46) Standard catheters (silicone)

II (49) Standard catheters (latex)

Outcomes Bacteriuria as defined as 10,000,000 cfu/ml: I 3/46, II 3/49

Notes No power calculation

Specimen collection via catheter port and within 12 hours of catheter removal

Catheter regimen monitored no violations noted

Trial conducted in Canada

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear
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Riley 1995

Methods CCT (no blinding)

Alternate unblinded allocation

Participants n = 1309 men and women

Median age 59

Excl: catheterised < 24 hrs, bacteriuric day 1, thoracic surgery

Mean length of catheterisation 3.8 days

Range 1-47 days

Interventions I (745) Silver oxide coated silicone catheters

II (564) Standard catheters (silicone latex).

Outcomes Bacteriuria as defined as >1000 cfu/ml: I 85/745, II 73/564

Antibiotic treatment: I 43/602, II 48/477; Women: I 56/451, II 56/285; Men: I 29/294, II 17/279

Notes Power calculation used to determine a sample size of 686 per group needed to detect 33% reduction in

the incidence of bacteriuria with silver oxide catheter at 5% significance and 80% power

Specimen collection via catheter port via needle aspiration

Significantly more women in the silver group. 166 catheter care violations recorded 96 in intervention

group & 70 in control

Trial conducted in the USA.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? No C - Inadequate

Stensballe 2007

Methods RCT (double blind, caregiver not blinded)

Participants n = 212 men and women all trauma patients. Median age (I) 41 (II) 43.

Duration of catheterisation < 7days (151), > 7days (41), >14days (15).

Incl: > 18 years of age, admitted directly to trauma centre from accident.

Excl: HIV infection, Preinjury corticosteroid treatment, pregnancy, primary burn injury, unattainable

signed consent form

Interventions I (104) Nitrofurazone coated catheter

II (102) Standard silicone catheter

Outcomes Catheter-associated bacteriuria and funguria (CABF) as defined as >10000 cfu/ml: I (9/104), II (25/102)

Notes ITT Analysis

Withdrawals: 5. 2 due to pregnancy, 2 < 18 years of age, 1 unable to attain informed consent.

Prophylactic antibiotics were given according to size and type of injury.

Catheter specimens were taken immediately after insertion and then daily until catheter removal.

Trial conducted in Denmark.
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Stensballe 2007 (Continued)

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Takeuchi 1993

Methods RCT (no blinding)

Participants n = 37 men and women

Duration of follow up - 9 days.

Interventions I (26) Silver protein (oxide) coated catheters

II (11) Standard catheters

Outcomes Bacteriuria as defined as 1000,000 cfu/ml, < 1 wk: I 2/26, 2/11; > 1 wk: 26/26, 11/11.

Adverse effect: pain associated with catheterisation: I 9/23, II 3/11; Urethral discharge: I 6/23, II 4/11;

Allergic reaction: I 0/26, II 0/11

Notes No power calculation

Methods for observing for adverse effects not described

Trial conducted in Japan.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Talja 1990

Methods RCT (blinding unclear)

Participants n = 77 men

Mean age 58.7

Incl: major surgery, ICU, acute myocardial infarction, vascular surgery to lower extremities.

Length of catheterisation mean 2.2 days, range 1-4 days

Interventions I (22) Standard catheter (Hydrogel-coated latex)

II (28) Standard catheter (Full silicone)

III (27) Standard catheter (Siliconised latex)

Outcomes Urethral inflammatory reaction measured by scanning electron microscopic (SEM): Mean change I 36,

II 36, III 20; SD I 6.1, II 6.5, III 4.0
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Talja 1990 (Continued)

Notes No power calculation

Primary investigator contacted for clarification of methods

Method of specimen collection penile swabs prior to catheterisation and directly post-catheterisation and

2-3 days after

Trial conducted in Finland.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Thibon 2000

Methods RCT (double blind) allocation used computer-generated list

ITT

Multi-site

Participants n = 199 men and women,

Mean age 60

Incl: requiring catheter for at least 3 days, hospitalised at least 10 days

Excl: UTI or inflammation of the perineum/penis prior to catheterisation, allergy to silver/hydrogel,

catheterised 48 hrs prior to inclusion, antibiotic therapy for UTI, urinary tract intervention (prostate or

bladder)

Interventions I (90) Silver alloy hydrogel coated catheters

II (109) Standard catheters (Silicone)

Outcomes Urinary tract infection as defined as >1000,000 cfu bacteria per ml % >10 leucocytes per mm3: < 1 wk:

I 7/90, II 10/109; > 1 wk : I 9/90, II 13/109

Notes Power calculation used to determine a sample size of 90 per group needed to detect 50% reduction in the

incidence of bacteriuria with silver alloy hydrogel catheter at 5% significance and 90% power

Method of urine specimen dipsticks, urine collected from a dedicated opening in the drainage system that

did not require disconnection

Catheter care regimen or violations not described

Antibiotic treatment at time of catheterisation recorded.

Trial conducted in France

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear
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Tidd 1976

Methods RCT ( single blinding)

Sealed envelopes used to allocate catheters, but if a person was then excluded the next person received

that allocated catheter

Participants n = 54 men urology patients.

Age range 22 to 87, Mean 65

Incl: catheterised at least 72 hrs

Excl: trauma during catheterisation, UTI on admission, antibiotics prior to admission

Interventions I (17) Standard catheters (Hydron coated latex catheters)

II (17) Standard catheters (PVC balloon)

III (16) Standard catheters (Plain latex)

Outcomes Bacteriuria as defined as 10,000 cfu per ml: I 13/17, II 15/17, III 13/16

Notes Flawed randomisation in some cases

No power calculation

Between 79% and 81% of participants received antibiotics

Catheter care regimen not described or monitored

Trial conducted in the UK

Risk of bias

Item Authors’ judgement Description

Allocation concealment? No C - Inadequate

Verleyen 1999a

Methods CCT (blinding unclear)

Alternate unblinded allocation

Participants n = 27 men post radical prostatectomy patients

Excl: antibiotic therapy, violation of closed drainage system, early hospital dx

Interventions I (12) Silver alloy hydrogel catheters

II ( 15)Standard catheters (Silicone)

Outcomes Bacteriuria as defined as 1000,000 cfu/ml at 2 weeks: I 6/12, II 8/15

Notes No power calculation

Specimen collection via suprapubic puncture

Catheter care standardised and monitored (exclusion criteria)

Trial conducted in Belgium

Risk of bias

Item Authors’ judgement Description
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Verleyen 1999a (Continued)

Allocation concealment? No C - Inadequate

Verleyen 1999b

Methods CCT (blinding unclear)

Alternate unblinded allocation

Participants n = 206 men and women

Incl: urological surgery

Excl: Bacteriuric at catheterisation, antibiotic therapy, gross haematuria

Interventions I (79) Silver alloy hydrogel catheters

II (101)Standard catheters (Latex)

Outcomes Bacteriuria as defined as 1000,000 cfu/ml < 1 wk: I 8/79, II 31/101; 2 wks: I 28/79, II 60/101

Notes No power calculation

Specimen collection via suprapubic puncture

Catheter care standardised and monitored (exclusion criteria)

Trail conducted in Belgium

Risk of bias

Item Authors’ judgement Description

Allocation concealment? No C - Inadequate

RCT = Randomised Controlled Trial, ITT = Intention to treat, Incl = Inclusion criteria, Excl = Exclusion criteria, R = Range, yr =

year(s), cfu/ml = colony forming units per ml, UTI = urinary tract infection, hrs = hours, wk = week, wks = weeks ICU = Intensive

care unit, TURP = Transurethral resection of the prostate, SD = standard deviation, dx = discharge

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Andersson 1986 RCT

Intervention: Instillation of enzyme into the bladder (not a catheter)

Long-term catheterisation (not temporary)

Bologna 1999 Crossover study with no randomisation to first group (direct blind replacement)

Length of catheterisation not defined.

Britt 1977 Type of intervention systemic antibiotics (not a catheter)
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(Continued)

Cleland 1971 Intervention catheter care (not type of catheter)

Hart 1981 Duraiton of catheterisation not reported

Catheter size not standardised across trial arms

Primary outcome measure is stricture rates

Lee 1996 Audit (not RCT)

Nakada 1996 Length of catheterisation long-term (not temporary)

Newton 2002 Not RCT

Participants admitted catheterised

Pachler 1998 Crossover study with no randomisation to first group (direct blind replacement)

Intermittent catheterisation (not indwelling)

Schaeffer 1988 Length of catheterisation long-term (not temporary) Co-intervention instillation of antibiotics into the catheter

bag

Shafik 1993 Type of intervention electified catheter (not impregnated)

Teare 1992 Type of intervention silver cartridges or placebo cartridges inserted between the catheter and drainage bag at the

time of catheterisation (not type of catheter)
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D A T A A N D A N A L Y S E S

Comparison 1. ANTISEPTIC CATHETER VERSUS STANDARD CATHETER

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Number with asymptomatic

bacteruria (< 1 week)

10 3540 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.58, 0.79]

1.1 Silver oxide versus

standard

3 1828 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.72, 1.13]

1.2 Silver alloy versus standard 7 1712 Risk Ratio (M-H, Fixed, 95% CI) 0.54 [0.43, 0.67]

2 Number with asymptomatic

bacteriuria (>1 week)

4 577 Risk Ratio (M-H, Fixed, 95% CI) 0.64 [0.51, 0.80]

2.1 Silver alloy versus latex 2 351 Risk Ratio (M-H, Fixed, 95% CI) 0.60 [0.47, 0.76]

2.2 Silver alloy versus silicone 2 226 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.50, 1.55]

3 Number with asymptomatic

bacteriuria - subgroup analysis

for silver oxide catheters

3 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3.1 All participants: silver

oxide versus standard

3 1828 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.72, 1.13]

3.2 All women 1 736 Risk Ratio (M-H, Fixed, 95% CI) 0.63 [0.45, 0.89]

3.3 All men 1 573 Risk Ratio (M-H, Fixed, 95% CI) 1.62 [0.91, 2.88]

3.4 All participants receiving

systemic antibiotics

1 1049 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.45, 0.99]

3.5 All women receiving

systemic antibiotics

1 575 Risk Ratio (M-H, Fixed, 95% CI) 0.50 [0.31, 0.79]

3.6 All men receiving systemic

antibiotics

1 474 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.49, 2.13]

4 Number with asymptomatic

bacteriuria (>1 week)

0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

5 Cross-over trial Other data No numeric data

5.1 Bacteriuria rate per 1000

patient days

Other data No numeric data

5.2 Bacteriuria rate per 100

patients

Other data No numeric data

5.3 Bacteriuria rate per 100

catheters

Other data No numeric data

6 Number with urethral secretions 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

6.1 Silver oxide vs standard 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

7 Number with pain 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

7.1 Silver oxide vs standard 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
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Comparison 2. ANTIBIOTIC-IMPREGNATED CATHETER VERSUS STANDARD CATHETER

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Number with asymptomatic

bacteriuria (< 1 week)

4 851 Risk Ratio (M-H, Fixed, 95% CI) 0.47 [0.33, 0.67]

1.1 Antibiotic-impregnated

(minocycline and rifampicin)

versus standard

1 124 Risk Ratio (M-H, Fixed, 95% CI) 0.36 [0.18, 0.73]

1.2 Anitbiotic-impregnanted

(nitrofurazone) versus standard

3 727 Risk Ratio (M-H, Fixed, 95% CI) 0.52 [0.34, 0.78]

2 Number with asymptomatic

bacteriuria (> 1 week)

2 224 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.76, 0.96]

2.1 Antibiotic-impregnated

(minocycline and rifampicin)

versus standard

1 124 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.86, 1.03]

2.2 Antibiotic-impregnated

(nitrofurazone) versus standard

1 100 Risk Ratio (M-H, Fixed, 95% CI) 0.08 [0.00, 1.33]

3 Number with symptomatic

bacteriuria

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

3.1 Antibiotic impregnated

(minocycline and rifampicin)

vs standard

1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

Comparison 6. ONE TYPE OF STANDARD CATHETER VERSUS ANOTHER STANDARD CATHETER

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Number with asymptomatic

bacteruria

3 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

1.1 Silicone versus latex 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

1.2 Hydron coated latex

versus plain latex

1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

1.3 Hydron coated latex

versus PVC balloon

1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

1.4 PVC balloon versus plain

latex

1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

1.5 Hydrogel versus silicone 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

2 Number with burning sensation

in urethra

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

2.1 Silicone versus non-

silicone

1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

3 Number with urethritis 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

3.1 Silicone versus latex 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

4 Urethral reaction 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
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4.1 Hydrogel coated latex

versus Siliconised Latex

1 Mean Difference (IV, Fixed, 95% CI) Not estimable

4.2 Full silicone versus

Hydrogel coated latex

1 Mean Difference (IV, Fixed, 95% CI) Not estimable

4.3 Full silicone versus

Siliconised latex

1 Mean Difference (IV, Fixed, 95% CI) Not estimable

F E E D B A C K

Asymptomatic versus symptomatic UTI.

Summary

Basically it appears that there is an error in the data tables in that the same numbers appear in the symptomatic and asymptomatic

groups. There is an assumption that a bacteria count of >105 CFU equates with symptomatic UTI rather than asymptomatic bacteriuria.

The reference articles do not distinguish between asymptomatic bacteriuria and symptomatic bacteriuria but call both UTI. They do

not look at indications for antibiotic use as these are all hospital patients who often receive antibiotics which could be prophylaxis or

for other reasons.

The conclusions on silver catheters preventing symptomatic UTI have been arrived from analysing false data. There is insufficient

evidence to claim that silver catheters reduce symptomatic UTI. Similarly it is odd that Maki’s abstract is sufficient quality to be included

for the UTI analysis but not the asymptomatic bacteriuria as none of these studies adequately distinguish between symptomatic and

asymptomatic bacteriuria.

Reply

Addressed these issues within update (see published notes above).

Contributors

Katie Schumm and Thomas Lam.

W H A T ’ S N E W

Last assessed as up-to-date: 23 May 2010.

Date Event Description

26 July 2010 New search has been performed Updated review. No new studies added. Sub-group analysis of silicone vs. silver

alloy coated catheter conducted to address feedback. Other items from feedback

incorporated elsewhere throughout review (Maki et al 1998b; details of standard

catheter changed to remove silicone from description)

33Types of urethral catheters for management of short-term voiding problems in hospitalised adults (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



H I S T O R Y

Protocol first published: Issue 1, 2003

Review first published: Issue 1, 2004

Date Event Description

22 April 2008 Amended 1 study removed

7 April 2008 Amended Converted to new review format.

19 February 2008 Amended 5 new studies added

19 February 2008 Feedback has been incorporated Comment on previous review regarding symptomatic

UTI has been addressed and amended accordingly

19 February 2008 New citation required and conclusions have changed Substantive amendment

C O N T R I B U T I O N S O F A U T H O R S

All reviewers contributed to writing the protocol. JB (3) and AJ (4) independently assessed all titles and abstracts identified by the

search. JB and CT (5) completed the data extraction and quality assessment of all trials. JB drafted the text and all authors contributed

to the editing of the text and CT also provided clinical perspective and interpretation. KS (1) and TL (2) independently assessed all of

the titles and abstracts included for the update and completed the data extraction and quality assessment of such trials. KS drafted the

updated text and TL contributed to the text editing.

D E C L A R A T I O N S O F I N T E R E S T

The two authors who updated this review (KS &TL) are both currently involved in a large, multicentre, RCT funded by the NIHR

HTA Programme in the UK. The aim of this RCT is to investigate types of urethral catheter for reducing symptomatic urinary tract

infections in hospitalised adults requiring short-term catheterisation. This trial compares antibiotic (nitrofurazone) impregnated and

antiseptic (silver alloy) coated catheters against standard PTFE (Polytetraflouroethylene) catheters. The trial aims to disseminate its

findings by 2011.

S O U R C E S O F S U P P O R T

Internal sources

• Centre for Evidence Based Nursing Aotearoa, New Zealand.

• Auckland District Health Board, New Zealand.

• University of Auckland, New Zealand.

• Univeristy of Aberdeen, UK.
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External sources

• New Zealand Guidelines Group, New Zealand.

N O T E S

This update has taken into consideration comments which were sent to the review authors from Mr Anthony Conway, Chief Executive

Officer for Rochester Medical Corporation. Mr Conway highlighted the misleading use of the generic term ’standard’ when referring

to the control catheters in the comparative analyses (comparison 01 and 02). The silver alloy catheter vs. standard catheter analysis

(Comparison 1) previously compared silver alloy catheters against all ’standard’ catheters, some of which were latex and some silicone.

However, all of the ’standard’ catheters in the antibiotic comparison (Comparison 2) were silicone catheters. As it was also deemed

clinically relevant, we have included a sub-group analysis in this update to compare silver alloy catheters versus standard latex catheters

(Comparison 1.2.1) and silver alloy catheters versus standard silicone catheters (Comparison 1.2.2). An additional comment requested

that the review should state that the silver oxide and the minocycline/rifampicin catheters are no longer available: this has now been

included.

The issue of confusion between asymptomatic bacteriuria versus symptomatic (UTI) bacteriuria has also been resolved.

I N D E X T E R M S

Medical Subject Headings (MeSH)

Alloys; Anti-Infective Agents, Urinary [therapeutic use]; Catheters, Indwelling [∗adverse effects]; Cross Infection [∗etiology]; Random-

ized Controlled Trials as Topic; Silver; Urinary Catheterization [adverse effects; ∗instrumentation]; Urinary Tract Infections [∗etiology];

Urination Disorders [∗therapy]

MeSH check words

Adult; Humans
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