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Background: A new type of silver alloy hydrogel-coated (SAH) catheter has been shown to prevent bacterial 

adhesion and colonization by generating a microcurrent, and to block the retrograde infection pathway. However, 

these have only been confirmed in ordinary patients. This study aims to evaluate the effectiveness of a SAH 

catheter for preventing urinary tract infections in critically ill patients. 

Methods: This was a prospective single-center, single-blind, randomized, controlled study. A total of 132 patients 

requiring indwelling catheterization in the intensive care unit (ICU) of the First Affiliated Hospital of the Uni- 

versity of Science and Technology of China between October 2022 and February 2023 and who met the study 

inclusion/exclusion criteria were randomly divided into two groups. Patients in the SAH catheter group received 

a SAH catheter, while patients in the conventional catheter group received a conventional siliconized latex Foley 

catheter. The main outcome measure was the incidence of catheter-associated urinary tract infections (CAUTIs). 

Secondary outcome indicators included urine positivity for white blood cells and positive urine cultures on 3 days, 

7 days, 10 days, and 14 days after catheterization, number of viable bacteria in the catheter biofilm on day 14, 

pathogenic characteristics of positive urine cultures, length of ICU stay, overall hospital stay, ICU mortality, and 

28-day mortality. All the data were compared between the two groups. 

Results: A total of 68 patients in the conventional catheter group and 64 patients in the SAH catheter group 

were included in the study. On day 7 after catheter placement, the positivity rate for urinary white blood cells 

was significantly higher in the conventional catheter group than in the SAH catheter group (33.8% vs. 15.6%, 

P = 0.016). On day 10, the rates of positive urine cultures (27.9% vs. 10.9%, P = 0.014) and CAUTIs (22.1% vs. 7.8%, 

P = 0.023) were significantly higher in the conventional catheter group than in the SAH catheter group. On day 14, 

the numbers of viable bacteria isolated from the catheter tip ([3.21 ± 1.91] ×106 colony-forming units [cfu]/mL vs. 

[7.44 ± 2.22] ×104 cfu/mL, P < 0.001), balloon segment ([7.30 ± 1.99] ×107 cfu/mL vs. [3.48 ± 2.38] ×105 cfu/mL, 

P < 0.001), and tail section ([6.41 ± 2.07] ×105 cfu/mL vs. [8.50 ± 1.46] ×103 cfu/mL, P < 0.001) were significantly 

higher in the conventional catheter group than in the SAH catheter group. The most common bacteria in the 

urine of patients in both groups were Escherichia coli ( n = 13) and Pseudomonas aeruginosa ( n = 6), with only one 

case of Candida in each group. There were no significant differences between the two groups in terms of ICU 

hospitalization time, total hospitalization time, ICU mortality, and 28-day mortality. 

Conclusion: SAH catheters can effectively inhibit the formation of catheter-related bacterial biofilms in critically 

ill patients and reduce the incidence of CAUTIs, compared with conventional siliconized latex Foley catheters; 

however, regular replacement of the catheter is still necessary. 
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Catheter-associated urinary tract infections (CAUTIs) are

mong the most commonly reported hospital-acquired infec-

ions. Jacobsen et al.[ 1 ] reported that more than 1 million pa-

ients in the United States suffer from CAUTIs every year, ac-

ounting for 40% of all hospital-acquired infections, next to

espiratory system infections, while the proportion of CAUTIs

n China is also as high as 15–34%.[ 2 ] About 20% of cases of

ospital-acquired bacteremia are due to CAUTIs, associated with

n increase in mortality of hospitalized patients of about 10%.[ 3 ] 

he intensive care unit (ICU) is heavily impacted by CAUTIs;

lthough many patients receive prophylactic or therapeutic an-

ibiotics, CAUTIs are still difficult to resist. This may be closely

elated to the formation of bacterial biofilms on the surface of

he catheter. Longer catheter retention times allow the biofilm

n the catheter surface to become more solid, leading to possi-

le blockage, and also forming a source of infections.[ 4 ] In ad-

ition, bacteria or fungi in the biofilm can be resistant to antibi-

tics independently of drug-resistance genes, forming a protec-

ive membrane-like structure through a self ‐produced polysac-

haride matrix and fibrin complex.[ 5 ] 

Evidence suggests that strict aseptic procedures during in-

welling catheter placement and shortening the duration of

atheterization can significantly reduce the incidence of CAUTIs

n the hospital.[ 6 ] In addition, biofilm formation can be pre-

ented by changing the material of the catheter surface to

educe the incidence of CAUTIs, and various coated urinary

atheters have demonstrated advantages compared with tradi-

ional silicone and latex catheters that have been applied in clin-

cal settings. For example, silver-coated and nitrofural-coated

atheters have been used clinically since the early 2000s; how-

ver, although they can reduce the incidence of CAUTIs,[ 7 ] they

lso have certain side effects, such as patient discomfort associ-

ted with nitrofural-coated catheters,[ 8 ] and may increase bac-

erial drug resistance,[ 9 ] silver ions can produce local toxic side

ffects[ 10 ] and the decrease in silver ions and formation of cal-

uli on the catheter surface affect the release of the silver, and

hus limit the antibacterial duration and effect.[ 11 ] A new type

f silver alloy hydrogel-coated (SAH) catheter has recently en-

ered the healthcare market, with a gold, silver, and palladium

oating. This catheter has been shown to prevent bacterial adhe-

ion and colonization by generating a microcurrent and block-

ng the retrograde infection pathway, without producing any

ignificant toxic components.[ 12 ] The largest randomized con-

rolled study of SAH catheters to date (27,878 patients) showed

hat it promoted a 32% reduction in the risk of urinary tract in-

ections and a 21% reduction in the incidence of CAUTIs, while

he incidence of secondary blood infections was reduced by 44%

nd the number of all infecting microorganisms was reduced.[ 13 ] 

owever, these studies rarely targeted critically ill patients and

he ability of this catheter to reduce the incidence of CAUTIs

n critically ill patients has not been verified. Notably, patients

n ICU tend to have immune system disorders, widespread use

f antibiotics, and proliferation of drug-resistant bacteria, mak-

ng it necessary to re-evaluate the efficacy of SAH catheters for

reventing CAUTIs in these patients. We therefore conducted

 prospective, randomized, controlled study to evaluate the ef-

ectiveness of this SAH catheter for preventing bacteriuria and

AUTIs in critically ill patients with indwelling catheters and to
119
valuate the formation of biofilms on the catheter surface using

 semi-quantitative colony-counting method. 

ethods 

atient population 

This prospective single-center, single-blind, randomized,

ontrolled study was conducted in the ICU of the First Affiliated

ospital of the University of Science and Technology of China

Anhui Provincial Hospital) from October 2022 to February

023. The study included critically ill patients aged ≥ 18 years in

he ICU who required indwelling catheterization. Patients who

et any of the following criteria were excluded: (1) estimated

ime of indwelling catheter < 14 days; (2) long-term use of glu-

ocorticoids or immunosuppressive drugs; (3) malignancy; (4)

ematological diseases; (5) autoimmune diseases or immunod-

ficiency; (6) history of structural urinary tract diseases (like

rostatic hyperplasia, urinary calculus, urethral malformation,

tc.); (7) patients with indwelling catheterization for > 48 h be-

ore admission; (8) urinary tract infection or latent infection be-

ore admission to ICU; and (9) acute or chronic renal function

njury. Patients who meet either of the following criteria will

e withdrawn from this study: (1) the enrolled patients had an

ndwelling catheter for less than 14 days; (2) the patient expe-

ienced intolerable adverse events, and the researchers believe

hat it cannot be ruled out as a result of experimental interven-

ion; (3) serious violation of the trial protocol by patients or re-

earchers; and (4) subjects request to withdraw from the study.

ll the subjects volunteered to participate in the clinical study

nd signed an informed consent form. 

andomization and study protocol 

The patients were divided randomly into a SAH catheter

roup and a conventional catheter group in a 1:1 ratio according

o a computerized simple random method. Patients in the SAH

atheter group received an indwelling SAH catheter (BIP Fo-

ey Catheter, Bactiguard AB, Stockholm, Sweden) and patients

n the conventional catheter group received a conventional in-

welling siliconized latex Foley catheter (Henan Chengan Med-

cal Technology Co., Ltd., Xinxiang, China). Urine samples were

ollected on days 3, 7, 10, and 14 after catheter placement for

outine urine and urine culture examination. To protect the pa-

ients’ interests, if CAUTIs were diagnosed, the catheter was im-

ediately replaced and the patient received appropriate anti-

nfection treatment, and the observation was terminated. All re-

aining catheters were removed on day 14, irrespective of the

resence of CAUTIs. 

bservation indicators 

The main outcome measure was the incidence of CAUTIs,

ased on the clinical and etiological diagnostic criteria in the

Hospital Infection Diagnostic Standard (Trial) ” issued by the

inistry of Health of the People’s Republic of China. Consider-

ng the study was not blinded to the investigators and there was

 subjective judgment in the diagnosis process of CAUTIs, the

iagnosis was completed by another group of senior physicians.

hey independently completed the diagnosis without reference
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Figure 1. Flowchart of study participants. ICU: Intensive care unit; SAH: Silver alloy hydrogel-coated. 
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o the judgment of the patients’ healthcare team. Secondary out-

ome indicators included the presence of white blood cells in the

rine and the rate of positive urine cultures on days 3, 7, 10,

nd 14; the numbers of viable bacteria in the biofilm on the tip,

alloon, and tail segments of the catheter; the pathogenic char-

cteristics of positive urine cultures; length of ICU stay; overall

ospital stay; ICU mortality; and the 28-day mortality rate. 

atheter biofilm viable count 

The numbers of viable bacteria (cfu) in the biofilm on the sur-

ace of the catheter after removal on day 14 were determined

emi-quantitatively for 10 randomly selected patients in each

roup, using a colony-counting method. The tip, balloon, and

ail segments of the catheter were cut off in an aseptic envi-

onment, rinsed gently in 3 mL phosphate-buffered saline (five

imes), the surface layer of planktonic bacteria was washed off,

nd the catheter was placed in 2 mL Luria-Bertani (LB) broth

edium (BD Difco, Franklin Lakes, NJ, USA). Adherent bacte-

ia on the surface of the catheter were completely removed by

ltrasound (250 kHz, 40% power, 15 min), mixed with 100 μL of

B broth, diluted several times in a 10-fold gradient, and 10 μL

as then added into a sterile LB agar (BD Difco, Franklin Lakes,

J, USA) plate and smeared evenly. The procedure was repeated

hree times in parallel and an effective concentration included

0–300 visible colonies in a single plate. The average number

f visible colonies was then calculated. 

tatistical analysis 

All data analysis was conducted using SPSS 23.0 (IBM, Ar-

onk, NY, USA). Measured data with a normal distribution

ere expressed as mean ± standard deviation and compared by t -
120
ests, and data not conforming to a normal distribution were ex-

ressed as median (interquartile range) and compared between

roups using non-parametric tests. Numerical data were ex-

ressed as numbers (percentage) and compared between groups

sing 𝜒2 test or Fisher’s exact probability methods or continuity-

orrected 𝜒2 for classified variables. A two-tailed P < 0.05 was

onsidered a significant difference. 

esults 

aseline data of subjects 

A total of 415 patients were admitted to the ICU between

ctober 2022 and February 2023. After excluding patients who

id not meet the relevant criteria, a total of 141 patients were

nrolled in the study. Five patients with indwelling catheter-

zation shorter than 14 days were withdrawn from the study,

nd four patients requested to withdraw from the study. Finally,

32 subjects were enrolled in the study, including 68 patients

n the conventional catheter group and 64 patients in the SAH

atheter group ( Figure 1 ). The baseline clinical data for the two

roups are shown in Table 1 . There were no significant differ-

nces between the groups in terms of baseline demographics,

ain diagnosis at admission to ICU, underlying disease, and

aboratory examinations before randomization. In addition, 53

78.0%) and 49 (76.6%) patients in the conventional and SAH

atheter groups, respectively, had antimicrobial use < 7 days

efore randomization, with no significant difference between

he groups, and there was no significant difference between the

roups in the types of antibiotics used before and after random-

zation, indicating that the use of antibiotics did not affect the

omparability between the two groups ( Table 2 ). 



M. Zhao, S. Geng, L. Zhang et al. Journal of Intensive Medicine 4 (2024) 118–124

Table 1 

Baseline characteristics of patients in the conventional catheter group and SAH catheter group. 

Item Conventional catheter 

group ( n = 68) 

SAH catheter group 

( n = 64) 

P -value 

Age (years) 64.6 ± 17.5 60.0 ± 18.7 0.145 

Gender, female 30.0 (44.1) 28.0 (43.8) 0.966 

Main diagnosis 

Pulmonary infection 18.0 (26.5) 14.0 (21.9) 0.538 

Cerebral vascular accident 13.0 (19.1) 8.0 (12.5) 0.299 

Trauma 2.0 (2.9) 8.0 (12.5) 0.081 

Acute coronary syndrome 5.0 (7.4) 6.0 (9.4) 0.674 

Acute pancreatitis 4.0 (5.9) 5.0 (7.8) 0.925 

Encephalitis 4.0 (5.9) 1.0 (1.6) 0.399 

Intestinal obstruction 2.0 (2.9) 3.0 (4.7) 0.945 

Drug poisoning 2.0 (2.9) 3.0 (4.7) 0.945 

Valve heart disease 3.0 (4.4) 1.0 (1.6) 0.655 

Status epilepticus 2.0 (2.9) 1.0 (1.6) 1.000 

Pulmonary embolism 2.0 (2.9) 1.0 (1.6) 1.000 

Liver failure 1.0 (1.5) 2.0 (3.1) 0.958 

Diabetic ketoacidosis 1.0 (1.5) 2.0 (3.1) 0.958 

Others 4.0 (5.9) 4.0 (6.3) 1.000 

Comorbidity disease 

Cardiovascular disease 43.0 (63.2) 37.0 (57.8) 0.524 

Chronic respiratory disease 19.0 (27.9) 20.0 (31.3) 0.667 

Disease of the nervous system 18.0 (26.5) 22.0 (34.4) 0.323 

Diabetes 16.0 (23.5) 14.0 (21.9) 0.821 

Liver disease 6.0 (8.8) 8.0 (12.5) 0.493 

Others 4.0 (5.9) 5.0 (7.8) 0.925 

Severity of illness at ICU admission 

APACHE II score 19.7 ± 5.7 18.1 ± 6.5 0.121 

SOFA score 13.0 (11.3–15.0) 12.5 (11.0–15.0) 0.456 

Laboratory examination 

White blood cell count ( ×109 /L) 10.40 ± 2.7 10.3 ± 2.7 0.787 

Neutrophil percentage (%) 79.8 ± 8.6 81.2 ± 8.4 0.369 

Procalcitonin (ng/mL) 2.5 (0.8–7.5) 2.5 (0.8–6.8) 0.969 

C-reactive protein (mg/L) 49.9 (20.7–76.5) 48.4 (19.4–78.3) 0.845 

Creatinine (μmol/L) 71.5 ± 18.4 67.5 ± 18.5 0.217 

Data are expressed as n (%) or mean ± standard deviation or median (interquartile range). 

APACHE II: Acute physiology and chronic health evaluation scoring system; ICU: Intensive care unit; SAH: Silver alloy hydrogel-coated; SOFA: Sequential 

organ failure assessment. 

Table 2 

The types of antibiotics used in the two groups of patients before and after randomization. 

Antibiotic Before randomization After randomization 

Conventional catheter 

group ( n = 68) 

SAH catheter 

group ( n = 64) 

P -value Conventional catheter 

group ( n = 68) 

SAH catheter 

group ( n = 64) 

P -value 

Cephalosporins 25.0 (36.8) 24.0 (37.5) 0.930 19.0 (27.9) 17.0 (26.6) 0.859 

𝛽-lactamase inhibitors 15.0 (22.1) 16.0 (25.0) 0.690 22.0 (32.4) 19.0 (29.7) 0.741 

Aminoglycosides 6.0 (8.8) 5.0 (7.8) 0.834 7.0 (10.3) 6.0 (9.4) 0.859 

Quinolones 14.0 (20.6) 15.0 (23.4) 0.693 13.0 (19.1) 11.0 (17.2) 0.774 

Carbapenems 11.0 (16.2) 9.0 (14.1) 0.735 18.0 (26.5) 17.0 (26.6) 0.990 

Glycopeptides 8.0 (11.8) 7.0 (10.9) 0.881 12.0 (17.6) 13.0 (20.3) 0.696 

Antifungal drugs 4.0 (5.9) 3.0 (4.7) 1.000 9.0 (13.2) 11.0 (17.2) 0.527 

SAH: Silver alloy hydrogel-coated. 
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ositive rates of urine leukocytes, urine culture, and 

ncidence of CAUTIs in the two groups 

Figure 2 shows the rates of urine white blood cells and pos-

tive urine cultures, and the incidence of CAUTIs at 3 days,

 days, 10 days, and 14 days after catheter placement in the

onventional and SAH catheter groups. All three indicators in-

reased with time. The positivity rates for urinary white blood

ells on days 3, 7, 10, and 14 after catheter placement in the

onventional catheter group were 11 (16.2%), 23 (33.8%), 29

42.6%), and 36 (52.9%), respectively, and the rates in the SAH

atheter group were 4 (6.3%), 10 (15.6%), 13 (20.3%), and 18

28.1%), respectively. The differences between the groups were

ignificant on the 7th day ( P = 0.016), 10th day ( P = 0.006), and
121
4th day ( P = 0.004). The rates of positive urine cultures on days

, 7, 10, and 14 were 4 (5.9%), 12 (17.6%), 19 (27.9%), and

6 (38.2%), respectively, in the conventional catheter group,

nd 1 (1.6%), 5 (7.8%), 7 (10.9%), and 13 (20.3%) in the SAH

atheter group, with significant differences between the groups

n the 10th day ( P = 0.014) and 14th day ( P = 0.024). The num-

ers of CAUTIs on days 3, 7, 10, and 14 were 3 (4.4%), 6 (8.8%),

5 (22.1%), and 23 (33.8%), respectively, in the conventional

atheter group, and 0 (0%), 1 (1.6%), 5 (7.8%), and 7 (10.9%),

espectively, in the SAH catheter group, with significant differ-

nces between the groups on the 10th day ( P = 0.023) and 14th

ay ( P = 0.002). The incidences of CAUTIs per 1000 catheter-

ays in the conventional catheter group and SAH catheter group

ere 24.2 and 7.8, respectively. 
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Figure 2. The rates of urine white blood cells (A), positive urine cultures (B), and the incidence of CAUTIs (C) at 3 days, 7 days, 10 days, and 14 days after catheter 

placement in the conventional catheter and SAH catheter groups. 
∗ The difference between groups was statistically significant ( P < 0.05). 

CAUTIs: Catheter-associated urinary tract infections; SAH: Silver alloy hydrogel-coated. 

Figure 3. Distribution of pathogenic bacteria 

in the two groups of patients according to 

the urine culture. SAH: Silver alloy hydrogel- 

coated. 
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Table 3 

Prognosis of patients in the conventional catheter and SAH catheter groups. 

Item Conventional 

catheter group 

( n = 68) 

SAH catheter 

group ( n = 64) 

P -value 

ICU LOS (days) 21.0 (17.0–24.8) 21.0 (17.0–24.0) 0.464 

Total LOS (days) 24.5 (22.0–27.0) 24.0 (21.3–27.0) 0.601 

ICU mortality (%) 7.3 5.0 1.000 

28-day mortality (%) 14.5 11.7 0.881 

Data are expressed as n (%) or median (interquartile range). 

ICU: Intensive care unit; LOS: Length of stay; SAH: Silver alloy hydrogel-coated. 
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istribution of pathogens in the two groups 

Figure 3 shows the distribution of pathogenic bacteria in

rine cultures in the two groups. Only one pathogenic microor-

anism was reported in urine cultures from each patient. Bac-

eria were detected in urine cultures from 25 patients in the

onventional catheter group and 12 in the SAH catheter group

n day 14 ( P = 0.021); however, there was no significant differ-

nce in specific species between the two groups ( P > 0.05). The

ost common bacteria in urine cultures in both groups were

scherichia coli ( n = 13) and Pseudomonas aeruginosa ( n = 6), with

nly one case of Candida in each group. 

acterial colony counts in biofilms on two kinds of catheters 

Viable bacteria on different parts of the catheter

ere counted after the removal of the urethral catheter

n day 14 in 10 randomly selected patients from each

roup. The numbers of viable bacteria isolated from

he tip, balloon, and tail segments in the conven-

ional catheter group were [3.21 ± 1.91] × 106 cfu/mL,

7.30 ± 1.99] ×107 cfu/mL, and [6.41 ± 2.07] ×105 cfu/mL,

espectively, and the numbers in the SAH catheter group

ere [7.44 ± 2.22] ×104 cfu/mL, [3.48 ± 2.38] ×105 cfu/mL,

nd [8.50 ± 1.46] ×103 cfu/mL, respectively. The differences

etween the groups were significant for each part ( P < 0.001;

igure 4 ). 

rognosis in each group 

Table 3 shows the prognosis of patients in the conventional

nd SAH catheter groups. There were no significant differences
122
etween the groups in terms of the length of stay (LOS) in the

CU, total LOS, ICU mortality, and 28-day mortality. 

iscussion 

The current study included 132 critically ill patients and

ompared urinary white blood cells, urinary cultures, and the

ncidence of CAUTIs between patients receiving conventional

nd SAH catheters. Although most of the patients received anti-

nfective therapies before catheterization, the above indexes

ere still increased in both groups on the third day after catheter

nsertion, with no significant advantages of the SAH compared

ith the conventional catheter at this time. On the 7th day, how-

ver, the incidence of urinary white blood cells was significantly

igher in the conventional catheter group compared with the

AH catheter group, providing the earliest indication of a sig-

ificant difference between the two groups. By the 10th day, the

ositive urine culture rate and incidence of CAUTIs were both

ignificantly reduced in the SAH catheter group compared with

he conventional catheter group. SAH catheters thus reduced the

ncidence of CAUTIs in critically ill patients in clinical practice
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Figure 4. Bacterial colony counts in biofilms on different parts of the two kinds 

of catheters after removal of the urethral catheter on day 14. ∗ The difference be- 

tween groups was statistically significant ( P < 0.001). SAH: Silver alloy hydrogel- 

coated. 
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ompared with conventional siliconized latex Foley catheters,

ut the effect may not become significant until around 1 week

fter catheterization. Although the advantages of SAH catheter

ust be recognized, we should also realize that it is possible to

ffectively prevent CAUTIs by replacing conventional urinary

atheters in the short term. 

Urine cultures detect free bacteria in the urine. There was

o significant difference between the two groups in terms of

he types of pathogenic microorganisms, suggesting that SAH

atheters inhibit a wide range of microorganisms, consistent

ith the study by Chung et al.[ 12 ] , Aljohi et al.[ 14 ] , and Rupp

t al.[ 15 ] However, only one patient’s urine from each group cul-

ured fungi, and we were therefore unable to judge whether or

ot SAH catheters can effectively inhibit the growth of fungi. 

Biofilms are communities of sessile bacteria that adhere to

iotic or abiotic surfaces and are protected by a polymeric ma-

rix generated by the bacterial cells.[ 16 ] Biofilm-associated in-

ections are difficult to treat, and microorganisms in catheters

re less susceptible to antimicrobials than their planktonic

ounterparts.[ 17 ] Understanding the formation of biofilms on the

urface of catheters is therefore important for preventing and re-

ucing CAUTIs. Bacterial biofilms on SAH catheters have only

een investigated in vitro to date, and SAH catheters were shown

o reduce bacterial colonization in vitro by 60% after 30 days,

ompared with conventional catheters.[ 18 ] Further, in vivo stud-

es and clinical trials of the inhibitory effects of SAH catheters on

iofilm are required. In clinical practice, most critically ill pa-

ients will be exposed to broad-spectrum antibiotics, which can

nhibit free bacteria but may also disturb the balance of the uro-
123
enital microbiome and promote the propagation of specific mi-

roorganisms to produce biofilms.[ 19 ] The pathogenic microor-

anisms cultivated from the middle urine in this study included

. coli, P. aeruginosa, Klebsiella pneumoniae, Acinetobacter bau-

annii, Enterococcus faecium, Staphylococcus aureus , and Candida

 Figure 3 ), almost all of which have strong abilities to form

iofilms.[ 20 ] We compared the formation of bacterial biofilms

n the surfaces of the two kinds of catheters after 14 days,

nd showed that SAH catheters had significantly fewer viable

iofilm bacteria on different parts of the catheter compared with

onventional catheters, indicating that SAH catheters can effec-

ively inhibit the formation of bacterial biofilms. 

Although SAH catheters are widely recognized to reduce

AUTIs and inhibit the formation of bacterial biofilms, the cur-

ent results showed no difference in hospital stay or mortality

etween the SAH catheter and conventional catheter groups,

hich seems to contradict the conclusion that CAUTIs con-

ribute to increased patient mortality. This apparent discrepancy

ay be attributed mainly to the fact that SAH catheters only re-

uced the incidence of CAUTIs by 22.9% during the observation

eriod, and this protective effect may thus not be reflected in the

rognosis. 

This study had some limitations. First, it was a single-center

tudy with a limited sample size. Second, although we tried to

nsure the consistency of the baseline data between the two

roups of patients, the disease types were not limited, and het-

rogeneity between the patients may thus have led to a selection

ias. Following the request of the Ethics Committee of the Re-

earch Center, the indwelling catheterization time should not

xceed 14 days. However, insufficient intervention may lead to

ias on some prognostic indicators, such as mortality and length

f ICU stay. 

onclusions 

In conclusion, this prospective, randomized controlled trial

howed that the SAH catheters could effectively reduce urinary

acteria, reduce the incidence of CAUTIs, and inhibit the for-

ation of catheter-related bacterial biofilms in critically ill pa-

ients compared with conventional catheters; however, it is still

ecessary to replace the catheter regularly, irrespective of the

atheter material. 
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