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ORIGINAL ARTICLE

Comparison of silver alloy coated latex catheters versus standard non-
coated latex urinary catheters in terms of development of early catheter 
associated urinary tract infections.
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ABSTRACT… Objective: To compare the use of silver-alloy coated latex catheters and uncoated latex catheters in the prevention 
of early CAUTI in patients with a short-term catheterization. Study Design: Randomized Controlled Trial. Setting: Department of 
Urology, Sheikh Zayed Hospital, Rahim Yar Khan. Period: 24 April 2025 to 24 Oct 2025. Methods: A randomized assignment was 
done on 66 adult patients who needed catheterization of at least three days, with 33 patients receiving silver-alloy coated and 33 
non-coated catheters. Urine microscopy and culture were performed at baseline and on Day 5. Outcomes included significant 
pyuria (>10 WBC/HPF), positive urine culture (≥10⁵ CFU/mL), and symptomatic CAUTI. Data were analyzed using SPSS 25, with 
p ≤ 0.05. Results: By Day 5, the non-coated catheter group showed higher mean pus cell counts (17.8 ± 9.4 vs. 9.6 ± 6.5), more 
significant pyuria (57.6% vs. 27.3%), and more positive cultures (60.6% vs. 21.2%). Silver-coated catheters were associated with 
significantly fewer overall CAUTIs (21.2% vs. 60.6%, p=0.001) and lower rates of symptomatic UTI, fever, and dysuria. Age- and 
gender-based stratification showed consistently lower UTI rates in the silver-coated group. Conclusion: Silver-alloy coated urinary 
catheters effectively reduced early bacteriuria and CAUTI compared with non-coated catheters in short-term use. Their adoption 
may strengthen infection prevention strategies in hospitalized patients.
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INTRODUCTION
Urethral catheters have more than 3500 years of 
use and have been a thorn and a rose in the lives 
of both the patients and the urologist because 
they can be a source of danger to patients who 
have to be catheterized over a long period. UTI 
is the category of the most common healthcare-
associated infections (HAIs) since they constitute 
21-45 percent of all HAIs and bacteriuria up to 4 
percent of cases.1 Bacteremia is estimated at a rate 
of 3-10 percent. Per day in catheterization, 14 days 
of indwelling catheterization is linked to participation 
up to 70 percent. The catheter-associated UTIs are 
associated with the length of stay, morbidity, mortality 
and the cost of staying at the hospital. Some of the 
measures have been suggested to reduce the risk 
of catheter-associated UTIs. They include reduction 
of the catheterization time, the use of antiseptic 
procedure when inserting a catheter, prophylaxis 
in patients with high risk of catheterization, 

keeping of a tight sterile drainage system, and the 
creation of different types of catheters.2,3 It deals 
with constructing special urethral catheters either 
coating the outer surface and /or lumen and/or 
impregnating the catheter material with antiseptics 
and/or antimicrobials. Silver has been the most 
popular agent that has been employed and it has 
been demonstrated to have antimicrobial effect 
against various uropathogens.4 According to some 
systematic reviews, it was determined that the silver-
alloy impregnated transurethral catheters are more 
effective in reducing the risk of pathogenic urine and/
or/and catheter-associated UTIs, compared to the 
conventional catheters used in patients hospitalized 
and catheterized.5 3 and 7. Culture and sensitivity 
were carried out on days 1, 3, and 7. Though the 
initial results were similar in both groups, there was 
a significant reduction in the number of pus cells in 
urine and a decrease in positive cultures on day 7 
(p=0.0277 and p=0.0497).
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A randomized controlled trial conducted to 
compare incidence of UTI in patients using silver 
coated and non-coated urinary catheters has 
shown that, of the 343 UTI 70.8% occurred in 
patients in wards who had uncoated catheters in 
place at the time of infection, and 29.2% occurred in 
patients in wards who had silver-coated catheters 
in place.6 Another comparative interventional 
study concluded that 33% patients in silver coated 
catheter group had positive urine culture and 10% 
had symptomatic urinary tract infection. Those in non-
coated catheter group 39% patients had positive urine 
culture and 13% patients had symptomatic urinary tract 
infection53, and 7. Culture and sensitivity were carried 
out on days 1, 3, and 7. Though the initial results were 
similar in both groups, there was a significant reduction 
in the number of pus cells in urine and a decrease in 
positive cultures on day 7 (P = 0.0277 and P = 0.0497 
Another randomized controlled trial the patients who 
will receive placement of Suprapubic catheters (SPC) 
in pelvic organ prolapse surgery were enrolled and 
randomized to receive standard Suprapubic catheters 
(SPC) or silver-alloy Suprapubic catheters (SPC). 
Twenty-nine of 123 women undergoing standard 
Suprapubic catheters SPC (23.6%) and 24 of 131 
Suprapubic catheters SPC were found to have UTI 
within the 6 weeks after the operation. Only diabetes 
was left as an independent risk factor on multivariate 
analysis.2

Despite partial evidence that shows positive outcomes 
indicating a reduction in the risk of UTI in the application 
of silver-alloy catheters, the research studies have been 
inconsistent with respect to the population of patients, 
clinical indication, and the outcomes. The lack of data 
on the studies which compare the effectiveness of the 
silver-alloy-impregnated catheters against non-coated 
catheters also exists. Thus, the following randomized 
controlled trial is planned in order to present some of 
the practical evidence among our local population.

METHODS
This randomized controlled trial was performed in 
the Department of Urology, Sheikh Zayed Hospital, 
Rahim Yar Khan, over a period of six months 
from 24 April 2025 to 24 Oct 2025. Following 
ethical approval (Ref.No.173/IRB/SZMC/SZH). 
The sample size was calculated by using Epitools 
online sample size calculator (https://epitools.

ausvet.com.au/twomeansone) keeping 95% level 
of confidence and 90% power of study and taking 
expected incidence of UTI to be 29.2% and 70.8 
% in patients with silver coated urinary catheters 
and non-coated urinary catheters6 respectively. A 
total of 66 patients, aged 18–89 years and requiring 
urinary catheterization for three or more days, 
were selected through non-probability consecutive 
sampling. Eligible patients were randomized by 
lottery into two equal groups: Group I (silver alloy–
coated latex catheter, n=33) and Group II (standard 
non-coated latex catheter, n=33). Catheterization 
was performed by a resident using standard aseptic 
technique, including cleansing with povidone-iodine. 
Immediately after catheter placement, a urine 
sample was collected for microscopy and culture, 
with a repeat sample obtained on day 5 through 
catheter aspiration. Patients were monitored 
for symptoms of urinary tract infection (dysuria, 
frequency, urgency, fever, suprapubic or flank pain), 
while laboratory confirmation was based on pyuria 
(>10 WBCs/HPF) and significant bacteriuria (≥10⁵ 
CFU/mL). Demographic data, clinical findings, and 
laboratory results were recorded on a structured 
proforma. Data were analyzed using SPSS version 
25.0. A chi-square test was used with A p-value 
≤0.05.

RESULTS
A total of 66 patients were enrolled, with 33 in 
each group. Baseline characteristics, including age, 
gender, BMI, and indications for catheterization, 
were comparable between the two groups (Table-I). 
Laboratory findings showed no major difference on 
Day 1; however, by Day 5, the non-coated catheter 
group had significantly higher mean pus cell counts 
and a greater frequency of significant pyuria and 
positive urine cultures compared to the silver-coated 
group (Table-II). Clinical outcomes also favored the 
silver-coated catheters. Patients with silver-coated 
catheters had a significantly lower overall incidence 
of UTI, symptomatic UTI, fever, and dysuria than 
patients with non-coated catheters. (Table-III). 
Stratified analyses demonstrated consistent trends, 
with lower UTI rates in the silver-coated catheter 
group across both age categories and genders, 
confirming the protective effect of silver coating 
(Table-IV).
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TABLE-I 

Baseline characteristics of participants

Variable Silver-Coated 
Catheter (n=33)

Non-Coated 
Catheter (n=33)

Age (years), 
Mean ± SD

52.4 ± 13.6 54.1 ± 14.2

Gender

Male 21 (63.6%) 20 (60.6%)

Female 12 (36.4%) 13 (39.4%)

BMI (kg/m²), 
Mean ± SD

26.1 ± 3.8 26.7 ± 4.1

Indication for Catheterization

Post-operative 
monitoring

18 (54.5%) 19 (57.6%)

Urinary retention 10 (30.3%) 9 (27.3%)

Severe illness 
requiring output 
charting

5 (15.2%) 5 (15.2%)

TABLE-II 

Comparison of laboratory findings compared on Day 1 and 
Day 5.

Parameter Silver-Coated 
Catheter (n=33)

Non-Coated 
Catheter (n=33)

Day 1 Pus Cells 
(Mean ± SD)

3.8 ± 2.1 4.1 ± 2.4

Day 5 Pus Cells 
(Mean ± SD)

9.6 ± 6.5 17.8 ± 9.4

Day 5 Significant 
Pyuria (>10/HPF)

9 (27.3%) 19 (57.6%)

Day 5 Positive 
Urine Culture 
(≥10⁵ CFU/mL)

7 (21.2%) 20 (60.6%)

TABLE-III 

Comparison of outcomes-associated urinary tract 
infections between the two study groups.

Outcome
Silver-Coated 

Catheter 
(n=33)

Non-Coated 
Catheter 
(n=33)

P-Value

Incidence of 
UTI (overall)

7 (21.2%) 20 (60.6%) 0.001

Symptomatic 
UTI

6 (18.2%) 18 (54.5%) 0.002

Fever (>38°C) 4 (12.1%) 11 (33.3%) 0.03

Dysuria 5 (15.2%) 14 (42.4%) 0.01

TABLE-IV 

Stratification of urinary tract infection incidence by age 
and gender among patients using silver-coated versus non-
coated urinary catheters

Stratification for Age

Age Group UTI in Silver-
Coated

UTI in non-
coated p-value

18–50 years 2/15 (13.3%) 9/16 (56.3%) 0.01

>50 years 5/18 (27.8%) 11/17 (64.7%) 0.02

Stratification by Gender

Gender UTI in Silver-
Coated

UTI in non-
coated p-value

Male 4/21 (19.0%) 12/20 (60.0%) 0.004

Female 3/12 (25.0%) 8/13 (61.5%) 0.03

DISCUSSION 
Silver-alloy catheters with latex were also linked to 
laboratory and clinical findings and clinical symptoms 
of catheter-associated urinary tract infection 
(CAUTI) which were significantly lower in the silver-
alloy-coated group than in the standard non-coated 
latex catheters.8-10 Day-5 pus cell counts, significant 
pyuria, and positive urine cultures along with rates 
of symptomatic UTI were all significantly lower in 
the silver-alloy-coated group as compared with 
the standard non-coated latex catheters. Findings 
that align with several recent clinical studies 
and systematic reviews showing a reduction in 
bacteriuria, and in some settings, CAUTI when 
antimicrobial or noble-metal coatings are used.11 
Mechanistically, silver and noble-metal coatings act 
through multiple antimicrobial pathways (release of 
metal ions, disruption of microbial membranes, and 
altered surface properties that reduce adhesion). 
Hydrogel-silver alloy coatings and noble metal 
alloy (silver/gold/palladium) surfaces also improve 
surface hydrophilicity and reduce biofilm formation, 
which likely explains the lower colonization and 
subsequent infection seen with coated devices in 
short-term catheterization. Recent laboratory and 
engineering studies support this anti-adhesive and 
bactericidal action and show promising reductions in 
biofilm formation with dual-layer or nanoengineered 
coatings.12 Clinical evidence over the past five 
years, while mixed in quality and setting, generally 
supports a benefit in bacteriuria reduction and—in 
multiple trials—a clinically meaningful reduction in 
CAUTI. A large multicenter randomized study of a 
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noble metal alloy (NMA)–coated Folleys catheter 
reported a ~60–70% relative reduction in bacteriuria 
and CAUTI incidence compared with uncoated 
catheters, particularly for short to medium term use.13 

Smaller randomized and controlled observational 
studies across critical care, spinal cord injury, 
and general surgical populations have reported 
consistent reductions in microbiological markers 
and symptomatic infection in favor of silver or noble 
metal coated devices.14 A recent trial of a silver 
alloy hydrogel (SAH) catheter in critically ill patients 
showed reduced colonization and suggested lower 
infection rates, though heterogeneity in patient 
populations and endpoints remains an issue.15 
However, not all contemporary studies show a clear 
clinical benefit, and some real-world evaluations have 
found no statistically significant difference in CAUTI 
rates-especially in heterogeneous or long-term 
catheterized cohorts highlighting the importance of 
patient selection, catheter dwell time, and infection 
surveillance definitions.16 Systematic reviews and 
meta-analyses published in the last five years 
conclude that noble-metal and silver-alloy coatings 
reduce bacteriuria during short term catheterization, 
but the evidence for reducing symptomatic CAUTI 
is less consistent and sometimes downgraded 
because of study heterogeneity, small sample 
sizes, and varying outcome definitions.17 Our results 
showing both microbiological and symptomatic 
reductions-therefore add valuable RCT evidence 
supporting a protective effect of silver-coated 
catheters in the short term. Cost and antimicrobial 
resistance considerations are important. Coated 
catheters typically cost more than standard 
catheters, and economic evaluations have produced 
varied results depending on baseline CAUTI rates, 
device price difference, and downstream costs 
of UTI management. Some analyses have found 
that in high-risk settings (e.g., neurosurgical or 
spinal cord injury units, critically ill populations) the 
reduction in infections can offset the higher device 
cost.18 Regarding resistance, current evidence does 
not show clinically important selection of silver-
resistant pathogens from short-term catheter use, 
but surveillance and stewardship are prudent as 
usage expands; laboratory data show complexity 
in microbial responses and biofilm adaptation that 
merit monitoring.19

Strengths of this study include randomized allocation, 
predefined microbiological endpoints (pyuria and 
≥10⁵ CFU/mL), and parallel assessment of both 
laboratory and clinical outcomes. These features 
make the findings robust and directly comparable 
to many modern trials. Limitations include modest 
sample size and single-center conduct. Additionally, 
exclusion of diabetics and neurogenic bladder 
patients while improving internal validity means 
results may not apply to these high-risk groups. 

CONCLUSION
Silver-alloy coated urinary catheters effectively 
reduced early bacteriuria and CAUTI compared 
with non-coated catheters in short term use. Their 
adoption may strengthen infection prevention 
strategies in hospitalized patients. This trial adds to 
a growing body of evidence that silver alloy coated 
urinary catheters reduce microbial colonization and 
were associated with lower symptomatic CAUTI 
in short-term use. While not a substitute for strict 
aseptic technique and catheter-care protocols, 
coated catheters are a valuable additional tool 
especially in high-risk short-term catheterized 
populations and should be further evaluated in 
larger, cost-aware clinical trials
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