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ABSTRACT

Article Type:

Introduction: One of the most common nosocomial infections is urinary tract infection
(UTI), which more commonly seen in patients with urethral catheter. Inappropriate use of
urinary catheter can lead to certain complications including infection.
Objectives: The aim of this study was to evaluate the effect of using mupirocin and betadineimpregnated urethral catheters in comparison with conventional catheterization on the
incidence rate of catheter-related bacteriuria (CRB) and UTIs.
Patients and Methods: In this parallel randomized clinical trial, phase III, a total of 150
patients (male and female) ranging from 18-75 years who needed urinary catheterization
were randomly assigned into three evenly distributed groups; betadine, mupirocin, and
conventional (control) through permuted block randomization. Sterile urine samples were
examined for bacteriuria after catheter insertion and at the time of catheter removal.
Results: The mean age of the patients was 49.81 (±15.11) years. UTI was seen most frequently
in the conventional group (56%), and least frequently in the mupirocin group (24%) (P < 0.004).
A significant difference was observed in incidence of post-catheterization UTI between the
conventional and mupirocin groups, as well as between the conventional and betadine groups
(P = 0.001 and P = 0.04, respectively).
Conclusion: Using antibiotic and antiseptic-impregnated catheters (both mupirocin and
betadine) could help to decrease the incidence rate of UTI in comparison to the conventional
catheterization.
Trial registration: The trial was registered with the TCTR ID: TCTR20200627001 (http://
www.clinicaltrials.in.th/index.php?tp=regtrials&menu=trialsearch&smenu=fulltext&task=s
earch&task2=view1&id=6442).
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Implication for health policy/practice/research/medical education:

In a study on 150 patients ranging from 18-75 years who needed urinary catheterization, we found short-term use of mupirocin
and betadine-impregnated catheters were more effective in reducing bacteriuria and the urinary tract infections compared to
conventional catheterization.
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urethral catheter on the incidence rate of catheter-related bacteriuria and urinary tract infections, in comparison with
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Introduction
Bacteriuria is the hallmark of urinary tract infection
(UTI). In women, asymptomatic bacteriuria is defined
as two consecutive voided midstream urine specimens
with isolation of the same bacterial strain at levels of at

least 105 colony-forming units (CFU) per milliliter from
patients without genitourinary symptoms. In men, a single
clean-catch, midstream voided urine specimen with one
bacterial species at a concentration greater than 105 CFU/
mL defines asymptomatic bacteriuria.
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Hospital-acquired infections (HAIs), also known as
nosocomial infections, are defined as infections with
an onset of more than 48 hours after admission and
within 7 to 30 days after facility discharge. HAI is one
of the most common causes of morbidity and mortality
in hospitalized patients (1). It can lead to multiple
preventable complications (2). The most common
nosocomial infection is urinary tract infection, which
constitutes approximately 40% of nosocomial infections.
The term UTI refers to significant bacteriuria in a patient
with symptoms or signs attributable to the urinary
tract with no alternative diagnosis. UTI can involve any
part of the urinary system and includes asymptomatic
bacteriuria, urethritis, cystitis, pyelonephritis, catheterassociated UTI, prostatitis, and urosepsis. Among UTIs,
acquired in the hospital, approximately 80% are associated
with a urinary catheter, which is a tube inserted into the
bladder through the urethra to drain urine (3,4). Fifteen to
twenty five percent of patients admitted in the emergency
unit have urinary tract catheter and consequently more
than half of them develop bacteriuria after five days of
admission (5).
The most important risk factor for developing a catheterassociated UTI (CAUTI) is prolonged use of the urinary
catheter, since the chance of developing bacteriuria in
hospitalized patients with urinary catheter is 1-3% per day
in adults and 15% in elderly. After 1-2 weeks of admission,
almost 35% of adults and 75% of elderly patients with
catheter develop UTI, which one fifth of them are
symptomatic (6). Several strategies are recommended
to reduce the risk of CAUTIs including; educating the
patients, caregivers, and the staff to wash their hands
regularly, avoiding the unnecessary catheterization, using
sterile techniques for catheterization, prescribing systemic
antibiotics only if indicated, using closed drainage systems,
frequent emptying the urine bag the use of catheter valves
to prevent urinary reflex, removing the catheter as soon
as possible, and using antibiotic/antiseptic-impregnated
catheters (7). Several studies were conducted on different
methods which were originally thought to be useful
in reducing the incidence of catheter-associated UTI.
Koskeroghlo et al showed that meatal disinfectants are not
significantly effective in preventing CAUTIs (8). Similarly,
Waitz et al showed ineffectiveness of the bladder washing
solutions (acetic acid, neomycin–polymyxin or normal
saline 0.9%) (9). Daily disinfecting meatus and urinary
catheter with 10% povidone-iodine ointment (once a day
for men and twice a day for women) were evaluated by
Basami et al in hospitalized male patients in neurologic
wards, which showed possible effect on reducing the
CAUTIs (10).
In patients with catheter, microorganisms mainly gain
access to the catheterized urinary tract by two routes;
extra-luminal (the space between catheter and the urinary
tract mucosa; at the time of insertion or later on by
2

Journal of Renal Injury Prevention, Volume 10, Issue x, xx 2021

capillary action in the thin mucous film contiguous to the
external catheter surface) or intra-luminal (by reflux of
microorganisms gaining access to the catheter lumen from
failure of closed drainage or contamination of urine in the
collection bag) (11). Therefore, no definite conclusion has
not been made yet on using antibacterial and antiseptic
substances (chemical barriers) in preventing catheterassociated bacteriuria and UTIs.
Objectives
This study was conducted to evaluate the effectiveness
of antibiotic (mupirocin) and antiseptic (betadine)
substances as the extra-luminal mechanical and chemical
barriers for microorganisms, in reducing the CAUTIs
by comparing these methods with the conventional
catheterization.
Patients and Methods
Patients
In this parallel randomized clinical trial, phase III, a total
of 150 admitted patients in Hajar and Kashani hospitals
(Shahrekord) enrolled in the study. Inclusion criteria
were all hospitalized patients older than 18 years of age
who were admitted in urology, intensive care, cardiac
care, surgery, and neurology departments who required
urinary catheterization. Exclusion criteria were positive
urinary culture at the time of urinary catheterization,
prior antibiotic consumption or history of urology
operation before or during the study. Data collected by
researcher-made questionnaire included demographic
characteristics and background information such as the
wards of hospitalization, catheterization indications, the
type of catheter and the technique of catheterization.
This questionnaire was developed using the relevant
textbooks, articles, and the viewpoints of 10 faculty
members of urology and infectious diseases departments
at Shahrekord University of Medical Sciences.
All 150 selected patients in this study were randomly
assigned to three groups of 50 patients through
permuted block randomization (Figure 1). In the first
group (mupirocin group), silicon urinary catheter was
impregnated with mupirocin ointment and inserted using
aseptic technique, and the urethral meatus was disinfected
with mupirocin ointment, four times a day. In the second
group (betadine group), the same protocol was carried
out using betadine ointment, and in the third group,
routine catheterization was conducted as conventional
catheterization. Before collecting the urinary samples,
patients were informed about the aims of this study and
the informed consent was obtained
In all three groups, the urinary catheter was inserted
in accordance with the physician’s order by the research
assistant. Simultaneously, upon acquiring patient’s
informed consent, urine samples were collected from the
urinary catheters using 10 cc sterile syringe and sent to
http://journalrip.com
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Figure 1. CONSORT flow chart showing the flow of patients through the trial.

laboratory in less than 30 minutes to check for bacteriuria.
All urinary tests were conducted by a single person and
in the same laboratory. To perform the tests, sterilized
test tubes with cotton plugs, blood agar, McConkey agar,
optical microscope, and incubator were used. Positive
urine culture was defined as colony count of ≥ 1000/CFU/
mL. Second urine samples were collected after two weeks
of catheterization with the same technique.
Ethical issues
The research followed the tenets of the Declaration of
Helsinki. This paper was extracted from the MD student
thesis of Amir Qorbani, Kashani Hospital, School of
Medicine, Shahrekord University of Medical Sciences.
The study was approved by the ethics committee of
the Shahrekord University of Medical Sciences (#739).
Accordingly, informed consents were obtained from
all the patients. The trial was also registered in Thai
Clinical Trials Registry (TCTR20200627001; http://www.
clinicaltrials.in.th/index.php?tp=regtrials&menu=tria
lsearch&smenu=fulltext&task=search&task2=view1&
id=6442).
Statistical analysis
Descriptive statistics (frequency, relative frequency, mean,
and standard deviation) and analytical statistics were used
to analyze data. All the analysis was conducted using SPSS.
The Kolmogorov-Smirnov statistical test demonstrated
that the data do not have normal distribution. Thus, the
nonparametric (Mann-Whitney U, and chi-square test)
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tests were used to analyze the data. P < 0.05 was considered
statistically significant.
Results
The mean age of the patients was 49.81 ± 15.11 years.
The duration of catheterization was between 3-10 days.
The number of patients in neurology, urology, ICU,
CCU, surgery wards were 25, 26, 32, 28 and 39 patients,
respectively. There were no significant differences in age,
gender and the duration of catheterization among the
three groups of the study (P > 0.05).
We found, the incidence of UTIs was 56% in the control
group (conventional catheterization), 36% in the betadine
group (betadine-impregnated urethral catheter), and 24%
in mupirocin group (mupirocin-impregnated urethral
catheter). Kruskal-Wallis test showed a significant
difference in the incidence rate of the UTIs among the
three groups (P = 0.004; Table 1). Mann-Whitney U
test showed a statistically significant difference in the
incidence rate of the UTIs between the conventional and
mupirocin groups as well as between the conventional
and betadine groups (P = 0.001 and P = 0.04, respectively),
however, no significant difference was observed between
the betadine and mupirocin groups (P = 0.19).
Chi-square test did not demonstrate any significant
relationship between gender and UTI incidence among
the three groups (P > 0.05; Table 2).
Most common cause of UTIs – Escherichia coli –
was found in 55.2% of patients with positive culture.
Accordingly, there was no significant difference in the
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the mupirocin group reported the least complaint (20%)
compared to the other two groups (Table 4). Overall
complications in conventional, betadine impregnated
catheter, and mupirocin impregnated catheter groups
were 80%, 56% and 42%, respectively.

Table 1. The rate of acquiring urinary tract infections in the groups of study

Infection acquisition
Yes
No

Technique
Conventional catheter

Male

12

13

Female

16

9

Betadine-impregnated
catheter

Male

7

18

Female

11

14

Mupirocin-impregnated
catheter

Male

6

19

Female

6

19

P Value
0.39
0.37

Discussion
The mortality and morbidity rates of catheter-associated
UTIs imposes a tremendous economic burden on health
systems and the patients. Hence, certain strategies
should be developed in order to prevent such infections.
Our study was conducted to evaluate the effect of using
mupirocin and betadine-impregnated urethral catheters
on the incidence rate of catheter-associated bacteriuria
and urinary tract infections in comparison with the
conventional catheterization. Our results showed that
impregnating catheters by mupirocin or betadine can
reduce CAUTI incidence by acting as a chemical and
mechanical barrier against the microorganisms through
external route.
Even though our study shows that antimicrobial
catheters could minimize CAUTI risk, however, there
is a considerable uncertainty regarding their usefulness
and the cost-effectiveness of these methods. Pickard et al,
studied three types of antimicrobial catheters. They showed
that nitrofurazone-impregnated urinary catheters were
not as effective as the standard polytetrafluoroethylene
(PTFE)-coated latex catheter (control) in reducing the
incidence rate of the CAUTIs. In addition, silver alloyimpregnated catheters were neither effective in reducing
the risk of these infections nor more economical than the
PTFE coated latex catether (12). The difference between
the results of our study and the study by Pickard et al may

1

Table 2. The relationship between gender and UTI in three groups

Catheterization technique
Conventional
Betadine-impregnated catheter
Mupirocin-impregnated catheter

Infection acquisition
Yes
No
28 (56%)
22 (44%)
18 (36%)
32 (64%)
12 (24%)
38 (76%)

causes of the UTIs among the different groups (P > 0.05)
(Table 3).
The mean age of patients with and without the CAUTI
was 55.4 (14.52) and 48.4 (14.92) years, respectively. The
results of Mann–Whitney U showed significant differences
between the incidence rate of the UTIs and age of subjects
(P < 0.001), since the incidence rate of UTIs was higher in
the older people. The results of Mann–Whitney U showed
a significant difference in the incidence rate of the CAUTIs
and the duration of different catheterization (P < 0.001).
The results demonstrated that dysuria was the most
common manifestation in CAUTI, while the patients
in the betadine-impregnated catheter complained of
dysuria more than those in the other groups. Patients in
Table 3. The causes of urinary tract infections in the studies groups

Catheterization technique

Miscellaneous

Pseudomonas aeruginosa

Escherichia coli

Mixed

Conventional catheter

2 (4%)

3 (6%)

17 (34%)

7 (14%)

Betadine-impregnated catheter

1 (2%)

2 (4%)

7 (14%)

8 (16%)

Mupirocin-impregnated catheter

1 (2%)

1 (2%)

8 (16%)

2 (4%)

Table 4. The incidence rate of different catheterization-associated side effects in different groups

Side effects

Technique

Fever

Flank pain Catheter obstruction Urinary incontinence

Dysuria

Hematuria

Wound

Obstruction tract

Conventional
method

No.

5

6

3

0

18

6

1

1

%

10

12

6

0

36

12

2

2

Betadineimpregnated
catheter
Mupirocinimpregnated
catheter

No.

3

3

0

0

20

1

1

0

%

6

6

0

0

40

2

2

0

No.

3

2

2

1

10

0

2

1

Total

4

%

6

4

4

2

20

0

4

2

No.

11

11

5

1

48

7

4

2

%

15

15

10

2

96

14

8

4
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due to the differences in the duration of catheterization.
In a systematic review, Schumm et al compared the
effects of using silver alloy and silver oxide-impregnated
catheters in a short period of time in reducing the incidence
risk of catheter-associated UTIs. They showed that the
silver alloy-impregnated catheters were more effective.
The results demonstrated that antibacterial-impregnated
catheters were effective in reducing bacteriuria in shortterm catheterization, however, the results did not show
statistically significant effect on long-term catheterization
(13). Additionally, Saint et al demonstrated no significant
difference in the prevention of the UTIs between the silver
alloy and silver acid-impregnated catheters (14).
Recently, Drekonja et al showed that antibacterial
catheters were effective in reducing bacteriuria and
funguria, however, they did not assess the symptomatic
CAUTIs (15). In our study, we found that the antiseptic
and antibacterial-impregnated catheters could decrease
the incidence rate of bacteriuria and the symptomatic
CAUTIs, which is consistent with the study by Johnson
et al (16).
In contrast, Koskeroglu et al showed that using the
meatus disinfectant to prevent the catheter–related
bacteriuria was not associated with any statistically
significant reduction (17). It is worth saying that in the
study by Koskeroglu et al, the matching was not conducted
while it could affect their findings. Likewise, Bastable et al
also reported that continuous irrigation of the bladder was
not an effective way to reduce the bacteriuria (18).
The incidence rate of catheter-associated bacteriuria
in our study was 26%, which is nearly similar to 1020% reported by Haley et al (19). Edmond et al showed
that 40% of nosocomial infections were urinary tract
infections since among them, 80% were related to
urinary catheterization (20). The duration of urinary
catheterization is an important factor in catheter-related
bacteriuria (21,22). A previous study showed that the
incidence of bacteriuria in hospitalized adults and elderly
patients with urethral catheter increased 1-3% and 15%
per day, respectively. Thereby, the overall incidence rate
of bacteriuria after 7 and 14 days of catheterization will
increase to 35% and 75%, respectively (3). In the present
study, the duration of catheterization and the chance of
bacteriuria were directly correlated. Tambyan et al showed
that urinary catheterization for more than six days was a
modifiable and recognizable risk factor for the incidence
of UTIs (13). Besides, Samimi et al reported that microbial
colonization was observed in the bladder in both groups
of the study after 17 days (24). Al-Hazmi showed that
reducing the duration of admission and duration of
urinary catheterization was effective in reducing the
incidence rate of the UTIs (25).
Their findings showed, no significant relationship
between gender and the incidence rate of the UTIs in
the participants, however, the number of women with
http://journalrip.com

UTI was greater than men (33 versus 25), while it was
not statistically significant by chi-square test. Using
a large sample size can help to record more reliable
evidence. Besides, the incidence rate of the UTI was not
significantly different among the women in all three
groups. In this regard, the study by Leone et al on risk
factors for the catheter-associated UTIs showed, gender
was effective in the incidence rate of such infections (26).
Similarly, Gillen et al on 4883 people showed that the age
was effective in the incidence rate of such infections (27).
These differences can be due to the large sample size of the
mentioned studies.
The most common cause of the acquired infections
reported by Wu et al was E. coli (80%), Staphylococcus
saprophyticus
(10-15%),
Klebsiella
pneumoniae,
Enterobacter, and Proteus, respectively (21). Similarly, in
our study, the most common cause of the UTI was E. coli
which is in line with the results of other studies (28-30).
Our data showed that dysuria was the most common
manifestation in patients with CAUTI. Urinary catheter
can lead to dysuria through inflammation and infection
in the bladder (31). In our study, the least complaint was
reported by the patients in the mupirocin group, which
can be due to the antibacterial property of this substance.
Meanwhile, the patients in the betadine-impregnated
catheter complained more than other groups, which is due
to its burning property. Therefore, we can conclude that
mupirocin-impregnated catheters are mostly preferred.
Conclusion
Based on the findings of our study, short-term use of
mupirocin and betadine-impregnated catheters were
more effective in reducing bacteriuria and the UTIs
compare to conventional catheterization. However, there
was no significant difference in the incidence rate of
bacteriuria and the UTIs between mupirocin and betadine
impregnated catheters. Given that the least complaint was
reported by the patients in the mupirocin group, it can
be pointed out that mupirocin-impregnated catheters
are mostly preferred in comparison with betadineimpregnated catheters.
Limitations of the study
Some limitations of the present study were the small
sample size and the short time of follow-up, so we
recommend that further studies conducted using a large
sample size and follow- up the patients longer.
Acknowledgements
We hereby gratefully thank the Research and Technology
Deputy of the Shahrekord University of Medical Sciences
and all people who helped us to conduct this study.
Authors’ contribution
MH conducted the research. MRI gathered the data. KN

Journal of Renal Injury Prevention, Volume 10, Issue x, xx 2021

5

Hafizi et al

analyzed the data. MR-I and MH prepared the primary
draft. KN edited the manuscript. MH prepared the final
paper. AQ contributed to writing the manuscript and
review of articles. All authors read and seen the final
manuscript.

11.
12.

Conflicts of interest
The authors declare no conflict of interest.
Ethical considerations
Ethical issues (including plagiarism, data fabrication,
double publication) have been completely observed by the
authors.

13.

Funding/Support
Shahrekord University of Medical Sciences supported
financially the study.

14.

References

15.

1.

Hooton TM, Bradley SF, Cardenas DD, Colgan R,
Geerlings SE, Rice JC, et al. Diagnosis, prevention, and
treatment of catheter-associated urinary tract infection in
adults: International Clinical Practice Guidelines from the
Infectious Diseases Society of America. Clin Infect Dis.
2010;50:625-63. doi: 10.1086/655159
2. Igawa Y, Wyndaele JJ, Nishizawa O. Catheterization: possible
complications and their prevention and treatment. Int J
Urol. 2008;15:481. doi: 10.1111/j.1442-2042.2008.02075.x.
3. Lam TBL, Omar MI, Fisher E, Gillies K, MacLennan S.
Types of indwelling urethral catheters for short-term
catheterization in hospitalized adults. Cochrane Database
Syst Rev. 2014;(9):CD004013. doi: 10.1002/14651858.
CD004013.pub4.
4. Parker D, Callan L, Harwood J, Thompson DL, Wilde
M, Gray M. Nursing interventions to reduce the risk of
catheter-associated urinary tract infection. J Wound
Ostomy Cont Nurs. 2009;36:23-34. doi: 101097/01.
WON.0000345173.05376.3e
5. Parida S, Mishra SK. Urinary tract infections in the
critical care unit: A brief review. Indian J Crit Care Med.
2013;17:370-4. doi: 10.4103/0972-5229.123451
6. Smith JM. Indwelling catheter management: From habitbased to evidence-based practice. Ostomy Wound Manage.
2003;49:34-45.
7. Parry MF, Grant B, Sestovic M. Successful reduction in
catheter-associated urinary tract infections: focus on nursedirected catheter removal. American journal of infection
control. 2013;41:1178-81. doi: 10.1016/j.ajic.2013.03.296.
8. Koskeroglu N, Durmaz G, Bahar M, Kural M, Yelken B.
The role of meatal disinfection in preventing catheterrelated bacteriuria in an intensive care unit: a pilot study
in Turkey. J Hosp Infect. 2004;56:236-8. doi: 10.1016/j.
jhin.2003.12.017
9. Waites KB, Canupp KC, Roper JF, Camp SM, Chen Y.
Evaluation of 3 methods of bladder irrigation to treat
bacteriuria in persons with neurogenic bladder. J Spinal
Cord Med. 2006;29:217-226.
10. Basami K, Mahdavi Z, Nikravan Mofrad M, Kohestani
H, Baghcheghi N. Effects of disinfecting meatus and
urinary catheter with 10% povidone iodine ointment on
6

Journal of Renal Injury Prevention, Volume 10, Issue x, xx 2021

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

incidence rate of bacteriuria in hospitalized male patients
in neurologic wards. Arak Med Univ J. 2008; 11:10-18
Maki DG, Tambyah PA. Engineering out the risk of infection
with urinary Catheters. Emerg Infect Dis. 2001;7:1-12.
Pickard R, Lam T, Maclennan G, Starr K, Kilonzo M,
McPherson G, et al. Types of urethral catheter for reducing
symptomatic urinary tract infections in hospitalized
adults requiring short-term catheterization: multicenter
randomized controlled trial and economic evaluation
of antimicrobial- and antiseptic-impregnated urethral
catheters (the CATHETER trial). Health Technol Assess.
2012; 16:1-197. doi: 10.3310/hta16470
Schumm K, Lam TB. Types of urethral catheters for
management of short-term voiding problems in hospitalized
adults: a short version Cochrane review. Neurourol Urodyn.
2008;27:738-46. doi: 10.1002/14651858.CD004013.pub3
Saint S, Kaufman SR, Rogers MA, Baker PD, Ossenkop K,
Lipsky BA. Condom versus indwelling urinary catheters: a
randomized trial. J Am Geriatr Soc. 2006; 54:1055-61. doi:
10.1111/j.1532-5415.2006.00785.x
Drekonja DM, Kuskowski MA, Wilt TJ, Johnson
JR. Antimicrobial urinary catheters: a systematic
review. Expert Rev Med Devices. 2008;5:495-506. doi:
10.1586/17434440.5.4.495
Johnson JR1, Kuskowski MA, Wilt TJ. Systematic review:
antimicrobial urinary catheters to prevent catheter-related
urinary tract infection in hospitalized patients. Ann Intern
Med. 2006;17:144(2):116-26.
Koskeroglu N. The role of meatal disinfection in preventing
catheter – related bacteriuria in an intensive care Unit: a
pilot study in Turkey. J Hosp Infect. 2004;56:236-8. doi:
10.1016/j.jhin.2003.12.017.
Bastable J, Peel R, Birch DM, Richards B. Continuous
irrigation of the bladder after prostatectomy: its effect on
post-prostatectomy infection. Br J Urol. 1977;49:689-93.
doi: 10.1111/J.1464-410X.1977.TB04554.X.
Haley RW, Hooton TM, Culver DH, Stanley RC, Emori TG,
Hardison CD, et al. Nosocomial infections in U.S. hospitals,
1975-1976: estimated frequency by selected characteristics
of patients. Am J Med. 1981;70:947-959.
Edmond MB, Wallace SE, McClish DK, Pfaller MA, Jones
RN, Wenzel RP. Nosocomial bloodstream infections in
United States hospitals: a three-year analysis. Clin Infect
Dis. 1999;29(2):239–244. doi: 10.1086/520192
Wu CJ, Lee HC, Lee NY. Predominance of Gramnegative bacilli and increasing antimicrobial resistance in
nosocomial bloodstream infections at a university hospital
in southern Taiwan, 1996–2003. J Microbiol Immunol
Infect. 2006;39:135-43.
Janzen J, Buurman BM, Spanjaard L, de Reijke TM,
Goossens A, Geerlings SE. Reduction of unnecessary
use of indwelling urinary catheters. BMJ Qual Saf.
2013;22(12):984-8. doi: 10.1136/bmjqs-2013-001908.
Tambyah PA, Halvorson K, Maki DG. A prospective study of
the pathogenesis of catheter-related urinary tract infection.
Mayo Clin Proc. 1999;74:131-6. doi: 10.4065/74.2.131
Samimi G, Eati Q, Saroukhi M, Mosallaei S, Mehrabi.
Comparison of irrigation of the Bladder with chlorohexidine
and sodium cholorid to prevention of bacteriuria. Nurs
Midwifery J. 2011;20:23-27.
Al-Hazmi H1. Role of duration of catheterization and
duration of hospital stay on the rate of catheter-related

http://journalrip.com

Catheter-related bacteriuria

hospital-acquired urinary tract infections. Res Rep Urol.
2015;7:41-7. . doi. 10.2147/RRU.S75419
26. Leone M1, Albanèse J, Garnier F, Sapin C, Barrau K, Bimar
MC, Martin C. Risk factors of nosocomial catheter-related
urinary tract infection in a polyvalent intensive care unit.
Intensive Care Med. 2003;29:1077-80. doi: 10.1007/s00134003-1741-z.
27. Gillen JR, Isbell JM, Michaels AD, Lau CL, Sawyer RG.
Risk factors for urinary tract infections in cardiac surgical
patients. Surg Infect (Larchmt). 2015; 16:504-5088. doi:
10.1089/sur.2013.115.
28. Boroumand MA, Sam L, Abbasi SH, Salarifar M, Kassaian
E, Forghani S. Asymptomatic bacteriuria in type 2 Iranian
diabetic women: a cross sectional study. BMC Womens

Health. 2006;23;6:4. doi. 10.1186/1472-6874-6-4
29. Makuyana D, Mhlabi D, Chipfupa M, Muny OmbweT,
Gwan Zare L. Asymptomatic bacteriuria among outpatients
with diabetes mellitus in an urban black population. Cent
Afr J Med. 2002;48:78-82.
30. Mendoza T, García de los Ríos M, Lafourcade M, Soto C,
Durruty P, Alvo M. Asymptomatic bacteriuria in type 2
diabetic women. Rev Med Chil. 2002; 130:1001-1007.
31. Alberti C, Brun-Buisson C, Burchardi H, Martin C,
Goodman S, Artigas A. Epidemiology of sepsis and
infection in ICU patients from an international multicenter
cohort study. Intensive Care Med. 2002; 28:525-7. doi:
10.1007/s00134-001-1143-z.

Copyright © 2021 The Author(s); Published by Nickan Research Institute. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

http://journalrip.com

Journal of Renal Injury Prevention, Volume 10, Issue x, xx 2021

7

