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URINARY INFECTION RATE ASSOCIATED
WITH INDWELLING BLADDER CATHETERS
IN INTENSIVE CARE UNITS

Marcela Cristina dos Santos Barros?, Cynthia Angelica Ramos de Oliveira Dourado?,
Karol Fireman de Farias®, Thaina da Silva Cabral Bezerra?,
Igor Michel Ramos dos Santos®, Yohana Sumaya Mendes Tavares®

Highlight:
(1) Prolonged use of an indwelling urinary catheter (IUC) increases the risk of urinary tract infection (UTI) in
hospitalized patients, especially in the ICU.
(2) The importance of limiting the duration of IUC use, adopting preventive measures, and considering infectious
agents such as Candida spp.
(3) Pseudomonas aeruginosa is highlighted. Further research is recommended to improve prevention and treatment
strategies for IUC-associated UTI.

ABSTRACT

Objective: To identify the infection rate related to the use of indwelling urinary catheters in patients
admitted to intensive care units. Method: A cross-sectional, retrospective study was conducted at a public
referral hospital in the metropolitan region of Pernambuco. Data were analyzed using SPSS software,
version 26, and descriptive analyses were generated with mean, minimum, maximum, and standard
deviation values. The data collected included demographics, age, and sex; clinical information; indwelling
urinary catheter insertion; duration; urinary tract infection diagnosis; antimicrobial use; microorganisms;
and outcome, which included discharge, transfer, or death. Results: A total of 192 notification forms were
evaluated, of which 71.88% used indwelling urinary catheters for more than 10 days, with a maximum
duration of 106 days. During hospitalization, 120 patients were suspected of having urinary tract infections
and underwent urine culture tests. A total of 61 patients (31.77%) were diagnosed with infections related
to indwelling urinary catheters. The most common etiological agent found in laboratory analyses was
Candida spp., followed by Pseudomonas aeruginosa. Conclusion: The results indicate a high frequency of
infections related to indwelling urinary catheters in patients admitted to the ICU, making it important to
implement preventive measures.
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INTRODUCTION

Healthcare-associated infection (HAI) occurs when a patient acquires an infection after being
admitted to a hospital or undergoing a healthcare procedure. HAls may be closely related to these
events and are characterized by: if the microorganism causing the infection has an unknown incubation
period and there is no clinical or laboratory evidence of infection at the time of admission, any clinical
manifestation of infection occurring after the third day of hospitalization (D3) is considered an HAI,
with D1 being the first day of hospitalization®.

Patient safety in the hospital environment is one of the key attributes for ensuring quality of care,
which involves concern for infection prevention and control and risk reduction. Negative outcomes of
these actions can contribute to higher morbidity and mortality rates, as well as substantial costs to the
healthcare system, such as the Unified Health System (SUS)*3.

The use of invasive devices, such as indwelling urinary catheters (IUCs), is associated with
HAls in patients, especially those admitted to the intensive care unit (ICU). Several factors, such as
inadequate use clinical conditions of the patient, can influence this association. These infections can
negatively affect the urinary system, compromising its physiological function and impacting organs
such as the urethra, bladder, ureters, and kidneys. Therefore, these invasive devices represent a factor
that predisposes to the onset of infections?.

Although they can be largely prevented, hospital infections pose a risk to hospitalized patients.
It is crucial to maintain aseptic techniques during the catheterization procedure to avoid maximizing
the risk of infection. Considering that catheterization is an invasive and sterile technique, the insertion
of a catheter through the urethra can considerably increase the likelihood of developing a urinary tract
infection (UTI)**.

UTI monitoring linked to the use of CVDs has been carried out by the Brazilian Health Regulatory
Agency (Anvisa) since 2017, which has established as a priority the registration in hospitals with ICU
beds, so that the incidence of this HAI can be described. After consolidating this data, Anvisa reported
that, in 2019, the incidence density of urinary tract infection associated with UTI-CVD was 3.6 cases
per 1,000 patients with CVD-day>.

The prevention and control of HAls is a legal obligation for hospitals, as defined in Law 9.431/1997
and Ordinance 2.616/1998. For this regulation to be effective, it is necessary to identify weaknesses
in this care practice so that targeted interventions can be carried out and professionals can be made
aware of the regular practice of indicating, using, keeping, managing, and maintaining CVD®.

The increasing infection rate indicates the need for research to support the practice of reducing
UTlin critically ill patients, justifying the need for this study. The aim is therefore to identify the infection
rate due to the use of CVD in patients hospitalized in the ICU and thus promote interventionist health
measures to reduce mortality from complications of invasive urinary devices.

METHODS

This is a cross-sectional, retrospective, quantitative study conducted in a public referral hospital
in the metropolitan region of Pernambuco, which has 830 beds, exclusively affiliated with the SUS,
with 19 beds allocated to the general adult ICU.

Using a semi-structured instrument, demographic data were collected, including information
on age and sex, and clinical information, such as treatment specialty at admission, CVD insertion,
duration, UTI diagnosis, use of antimicrobials during hospitalization, microorganisms identified in
urine cultures, duration of CVD use, and outcome, which included discharge, transfer, or death. The
occurrence of UTI was considered the dependent variable.
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Data were collected retrospectively from internal infection control forms provided by the
Hospital Infection Control Service (SCIH) of the referral hospital. Forms of patients over 18 years of
age admitted to the general ICU between July 2021 and July 2022 were selected as participants in
this study. Records with insufficient information, those referring to patients who had already been
diagnosed with UTI at the time of admission, and those that were not located during data collection
were excluded.

To access the internal infection control records, it was necessary to request them through
the SCIH department. The records were completed by ICU nurses and updated daily according to
the interventions performed on each patient, such as invasive procedures and culture results. After
completion, the records were archived and kept available for consultation for approximately one year.

The criteria used to define ITU-CVD were those established by Anvisa? and are used by the
SCIH of the aforementioned hospital, which consist of: patients who have undergone catheterization
for more than 48 hours or after removal of the CVD within 48 hours, who have fever (=382C) and/
or suprapubic or lumbar pain, with no other recognized causes, and positive urine culture with a
maximum of two species of microorganisms with growth >10° colony-forming units per mL of urine
(CFU/mL)".

The data were organized in Microsoft Excel spreadsheets and analyzed using Statistical Package
for the Social Sciences® (SPSS) software, version 26.0. Quantitative data generated descriptive analyses
with mean, minimum, maximum, and standard deviation values. Additionally, time variables were also
presented descriptively with intervals between “up to 7 days,” “between 7 and 30 days,” and “more
than 30 days.”

This study was conducted in compliance with the legislation that regulates research involving
human subjects, in accordance with Resolution 466/2012 of the National Health Council. The project
was approved by the ethics committee under opinion number: 64419122.6.0000.5198.

RESULTS

A total of 192 records of patients who used CVD between July 2021 and July 2022 were
analyzed; of these, they used CVD for more than 24 hours. The average time of CVD use was 21 days,
with a maximum time of use of 106 days. The patients identified in the records had a mean age of
43.15 years, with a standard deviation of £18.79. Of the 192 patients, 132 (68.75%) were male and
60 (31.25%) were female, with a predominance of male patients. The age range varied from 18 to 86
years.

Regarding the time elapsed between hospital admission and ICU admission, an average time of
10.48 days was found. When analyzing the duration of CVD use at regular intervals, the results showed
that among patients admitted to the ICU, 19.27% (n=37) used the catheter for up to 7 days, 8.85%
(n=17) used it for between 7 and 10 days, and 71.88% (n=138) used it for more than 10 days. The
results indicate that most patients used the catheter for more than 10 days, with a maximum duration
of 106 days.

Regarding clinical history, most patients admitted to the ICU came from the red trauma unit,
surgical block, and neurosurgery. Table 1 shows the clinical history of these patients, with 147 (77.08%)
having no comorbidities or underlying diseases. Hypertension was identified in 8 (4.17%) patients.

Of the 192 patients, 115 (59.90%) were admitted due to traumatic accidents. Their initial
diagnoses included surgical specialties such as general surgery, medical and surgical clinic, neurology,
neurosurgery, trauma, and vascular cases. The specialty with the highest number of hospitalizations
was neurosurgery (22.40%), followed by neurology (7.81%).
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Table 1 — Variables related to clinical history, initial diagnosis, and outcome of patients admitted
to the ICU from July 2021 to July 2022

Variables n (%)
Clinical History

Not stated 1(0.5)
HIV* 2(1.0)
Heart disease 1(0.5)
Cardiovascular 5(2.6)
DM* 2 (1.0)
DM and obesity 1(0.5)
DM | 1(0.5)
DM, SAH, and obesity 1(0.5)
Alcoholic 2 (1.04)
HAS* 8 (4.17)
HAS and DM 6(3.13)
HAS and COPD* 1(0.52)
HAS, DM, and HF* 1(0.52)
HAS, DM, and obesity 1(0.52)
HAS, alcoholism 1(0.52)
HAS, obesity 1(0.52)
Neurological 2(1.04)
Obesity 2(1.04)
Respiratory 2(1.04)
No history 148 (77.08)
Smoker 1(0.52)
Tumors 2 (1.04)
Initial diagnosis

General surgery 2(1.04)
Surgical clinic 2(1.04)
Medical clinic 8(4.17)
Not registered 1(0.52)
Neurosurgery 43 (22.40)
Neurology 15 (7.81)
Trauma 115 (59.90)
Vascular 6(3.13)
Outcome

Not stated 1(0.52)
Death 82 (42.71)
Transfer 109 (56.77)

Legend: *HIV= Human immunodeficiency virus, DM=Diabetes Mellitus, SAH= Systemic arterial hypertension,
COPD-= Chronic obstructive pulmonary disease, HF= Heart failure.

Source: Authors.

During ICU admission, 120 (62.50%) patients had clinical indications for urine culture testing.
Of this group, a total of 61 (31.77%) patients were diagnosed with UTI-CVD. Patients using CVD
received antimicrobial treatment for infections associated or unrelated to the subject of this study.
Of the 192 patients observed, all received antibiotic therapy, with the majority receiving B-lactam
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agents (150=78.13%), followed by glycopeptides (n=138, 71.88%), aminoglycosides (122=63.54%), and
cephalosporins (40=63%). As shown below in Table 2.

Table 2 — Variables related to urine culture and antimicrobials in patients admitted to the
ICU from July 2021 to July 2022.

Variables Yes No
n (%) n

Urine culture 120 (62.50) 72 (37.5)
ITU per CVD* 61 (31.77) 131 (68.23)
Antimicrobials

B-lactams 150 (78.13) 42 (21.88)
Cephalosporins 78 (40.63) 114 (59.38)
Aminoglycosides 122 (63.54) 70 (36.46)
Polymyxins 64 (33.33) 128 (66.67)
Antifungals 21 (10.94) 171 (89.06)
Glycopeptides 138 (71.88) 54 (28.13)
Quinolones 4 (2.08) 188 (97.92)
Nitroimidazoles 13 (6.77) 179 (93.23)
Oxazolidinones 1(0.52) 192 (99.48)
Rifamycins 1(0.52) 192 (99.48)
Antiviral 4 (2.08) 188 (97.92)
Lincosamides 18 (9.38) 174 (90.63)
Macrolides 2 (1.04) 190 (98.96)
Sulfonamides 1(0.52) 192 (99.48)
Penicillins 8(4.17) 184 (95.83)

Legend: *CVD= Indwelling urinary cateter.

Source: Authors.

Regarding the etiological agents of UTI-CVC, the following microorganisms were identified in
the urine analysis: Candida spp. (14.37%), Pseudomonas aeruginosa (5.45%), Klebsiella pneumoniae
(2.97%), Acinetobacter baumannii (1.49%), Enterococcus faecalis (1.49%), Escherichia coli (0.50%),
Proteus spp. (3.48%), Providencia spp. (2.48%), Serratia marcescens (0.99%), Trichosporon asahii
(1.49%). In 65.35% of cases, no pathogens were found in urine culture.

Gram-negative bacteria were the most common causative agents of CVD-UTI, with an incidence
of 14.28%, followed by fungi with an incidence of 14.06%. In contrast, Gram-positive bacteria had an
incidence of 1.04%.

Table 3 categorizes the identified pathogens associated with the average duration of CVD use.
The results revealed an increasing prevalence of Gram-negative bacteria as the duration of CVD use
increased. Acinetobacter baumannii, a multidrug-resistant bacterium, was found with an average of
18 days of CVD use (standard deviation = 4; minimum of 15 and maximum of 20 days).
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Table 3 — Descriptive analysis of pathogens identified in urine cultures of ICU patients causing
UTI, July 2021-July 2022

Duration of CVD use in days

Average Standard Minimum  Maximum
deviation

Pathogens

Acinetobacter baumannii 18 4 15 20
Candida albicans 25 19 5 80
Candida dubliniensis 32 . 32 32
Candida glabrata 26 12 9 38
Candida krusei 6 . 6 6
Candida parapsilosis 7 . 7 7
Candida tropicalis 28 11 15 42
Enterococcus faecalis 22 16 10 33
Escherichia coli 8 . 8 8
Klebsiella pneumoniae 27 15 11 53
Negative 18 13 1 66
Proteus mirabilis 60 39 30 104
Proteus penneri 22 . 22 22
Providencia rettgeri 60 58 19 101
Providencia stuartii 5 . 5 5
Pseudomonas aeruginosa 26 29 6 106
Serratia marcescens 7 1 6 7
Trichosporon asahii 35 37 11 78

Source: Authors.

Table 4 shows the data on UTIs stratified by duration of CVD use, indicating a decrease in the
proportion of UTls among patients who used CVD for up to 7 days compared to those who used it
for 7 to 30 days. The “Percentage reduction” column in the table indicates the percentage change in
the proportion of UTI cases between these two groups, showing a 154.55% reduction among those
who used CVD for up to 7 days compared to those who used CVD between 7 and 30 days, and a
50.00% reduction among those who used CVD for more than 30 days compared to those who used
CVD between 7 and 30 days.

The increase in the proportion of UTI cases among patients who used CVD for more than 30
days. The “Percentage increase” column shows the percentage change in the proportion of UTI cases
among those who used CVD for 7 to 30 days and those who used CVD for more than 30 days, indicating
a proportional increase of 736.36% in the number of UTI cases.
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Table 4 — Duration of CVD use associated with CDV-UTI and outcome, percentage reduction
and increase, July 2021-July 2022

UTI due to CVD

No Yes
n (%) n (%)
Duration of urinary catheter use Up to 7 days 28 (21.37) 9 (14.75)
Between 7 and 30 days 11 (8.40) 6 (9.84)
More than 30 days 92 (70.23) 46 (75.41)
Percentage reduction between people with CVD of up to 7 days 154.55 50
and those who remained in the interval between 7 and 30 days
Percentage increase between those who remained in the range 736.36 666.67
between 7 and 30 days and those who were over 30 days
Outcome
Death Transfer
n (%) n (%)
Time with CVD Up to 7 days 18 (21.95) 19 (17.43)
Between 7 and 30 days 11 (13.41) 6 (5.50)
More than 30 days 53 (64.63) 84 (77.06)
Percentage reduction between people with CVD of up to 7 days 63.64 216.67
and those who remained in the interval between 7 and 30 days
Percentage increase between those who remained in the interval 381.82 1300.00

between 7 and 30 days and those who were over 30 days

Source: Authors.

Table 4 also shows patients categorized by duration of CVD, related to the outcome. The
percentage reduction in mortality among patients with CVD of up to 7 days compared to those in the
7-30 day range was 63.64%, while the percentage increase in mortality rates among those in the 7-30
day range and those with more than 30 days was 381.82%.

DISCUSSION

The rate of UTI-CVD infection in patients hospitalized in the ICU, identified in 66 (31.77%)
patients, emphasizes the importance of UTI prevention and control in the hospital setting. UTI not only
causes damage to patients’ health, but also increases hospital costs®3.

However, the infection rate is still high, and this reality points to the importance of identifying
and addressing the possible causes of high infection rates. Studies show that the length of time the
catheter remains in the urinary system contributes to the onset of UTI after catheter removal®.

Therefore, it is crucial that healthcare staff are adequately trained to implement effective
preventive measures and that resources are available to ensure the implementation of effective
infection control measures. Authors emphasize that a collective effort by healthcare staff, together
with hospital management, is necessary to reduce the rate of infection due to the use of CVDs in
patients hospitalized in the ICU. With the implementation of effective infection prevention and control
measures, it will be possible to achieve better outcomes for patients, reduce hospital costs, and
improve the safety of hospital environments:
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Regarding age and gender, the study presented shows a mean age of 43 years and a
predominance of males among patients hospitalized in the ICU. Studies highlight that advanced age,
male gender, and the presence of comorbidities, as well as prolonged use of CVDs, predispose patients
to the emergence of risk factors for the development of CVC-UTI in hospitalized patients’-*8,

Regarding the use of CVDs for more than 24 hours, studies show that prolonged use of CVDs
for more than 24 hours is associated with an increased risk of UTI andmay lead to additional hospital
costs!**3 as identified in the study, which found a proportional increase of 736.36% in the number of
UTI cases when related to the duration of use.

Although the use of CDCs is common in many clinical cases(*? -caution should be exercised when
deciding to extend their use beyond 24 hours. Studies reinforce that duration is associated with UTI
rates. It is therefore understood that increasing the duration of CVD use to 28 days raises the urinary
tract infection rate to 100%, which further accentuates the negative prognosis for these patients'®%,

The aforementioned study highlights the high average duration of CVD use identified among
patients hospitalized in the ICU, which is approximately 21 days, in addition to prolonged use for more
than 10 days. Previous studies also report an increased risk of UTI in hospitalized patients who used
CVD for more than 21 days, as identified in a systematic review of the literature!*. The literature points
out that to prevent and control complications in hospitalized patients, it is necessary to adopt effective
measures, one of the most important being limitations on the duration of use of certain devices®.

Other studies conducted at the national level indicate that urine culture, a test used to diagnose
UTI, was positive in 35.1% of patients with CVD. However, an important limitation of these results
is that a large proportion of these patients (70.9%) were already using antibiotics before the urine
culture, which can hinder bacterial proliferation and result in false-negative results?.

In addition, another factor that deserves attention is the inappropriate use of antibiotics, which
can occur in relation to the duration, choice, dose, and frequency of treatment. A study conducted
in an ICU of a tertiary hospital evaluated antibiotic prescribing patterns and identified inappropriate
prescriptions, as well as excessive use of broad-spectrum antibiotics?*Among the most commonly
used antibiotics, the highest resistance was observed against beta-lactams, especially in Gram-
negative bacteria®.

The irrational use of antibiotics can lead to the emergence of multidrug-resistant bacteria,
increasing the risk of hospital infections. This study discusses how increased antimicrobial
resistance in ICUs can make it difficult to treat SARI. In addition, antimicrobial resistance can also
affect the effectiveness of empirical therapy, which is initiated in cases of severe infections before
the cause is confirmed. This problem is especially concerning in ICUs, where patients are often
immunocompromised, making them vulnerable to infections.

The findings of this study are consistent with other studies that also point to frequent antibiotic
use in patients with CVD. In fact, in this study, the data indicate that all (100%) patients with CVD were
using antibiotics at the time of data collection®.

The results of this study indicate that the most frequently identified pathogens were Candida
spp. (fungi) and Pseudomonas aeruginosa and Acinetobacter baumannii (gram-negative bacteria),
which is consistent with findings from other studies that point to the prevalence of gram-negative
microorganisms, such as Kleibsiella pneumoniae and Escherichia coli, being the most common
etiological agents of UTI in patients with CVD%.

Other studies corroborate the results of this research, indicating that Escherichia coli (68%) and
Klebsiella pneumoniae (17.6%) are responsible for 86% of all UTI cases, as observed in this study?®.
In addition, another study identified a high frequency of the gram-negative bacterium Pseudomonas
aeruginosa in urine culture samples, present in 2.7% of cases in a referral hospital®.
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The main etiological agents causing urinary tract infection are bacteria®. The high frequency of
these multidrug-resistant bacteria is a considerable concern. This study presented results similar to
those obtained in a study conducted at a Brazilian university hospital, in which multidrug-resistant
bacteria were identified, notably Klebsiella pneumoniae, Escherichia coli, Acinetobacter baumanii,
Staphylococcus aureus, and Pseudomonas aeruginosa?. Other findings identified microorganisms
such as Klebsiella, Proteus, Enterobacter, Citrobacter, and Pseudomonas as the most prevalent in
UTIs®.

However, Candida spp. was predominant in 14.37% of cases. A previous study evaluated
the prevalence of urinary tract infections caused by Candida spp. and concluded that urinary tract
candidiasis is a common complication in ICU patients, in which the use of CVDs and antimicrobial
treatments are among the risk factors for Candida infection?.

Regarding the outcomes of these cases, one study investigated the impact of prolonged use
of CVDs in ICU patients, including the effect on mortality. It was found that prolonged use of these
invasive catheters is associated with an increase in the mortality rate, results that coincide with the
findings of this study. Therefore, frequent use of CVDs may be a significant factor in increased mortality
in cases of UTI.

CONCLUSION

Based on the results of this research, we can affirm that the length of time the CVD remains in
the urinary tract triggers the onset of signs and symptoms of UTI. It was found that the longer the CVD
remains in the patient’s urinary tract, the greater the chances of developing this infection. Therefore,
it is important to consider the duration of CVD use as a relevant risk factor in the prevention and
treatment of CVD-UTI.

Therefore, a high incidence of CVD-UTI was observed in patients admitted to the ICU. The
findings demonstrate the need for preventive measures, such as limiting the duration of CVD use and
implementing appropriate insertion and maintenance procedures to reduce the risk of infection.

In addition, healthcare professionals should be aware of the potential for infections caused by
Candida spp. and Pseudomonas aeruginosa in patients with prolonged CVD use. By identifying the risk
factors associated with CVD-related infections and implementing effective prevention strategies, we
can improve the infection rate in patients and reduce the burden of related complications in cases of
established UTI.

It is important to highlight the importance, applicability, and recognition of these data in the
healthcare field, as this knowledge will bring challenges and goals to be applied in the prevention of
CVD-UTIL.

Although we have shown that CVD-UTI is often caused by Candida, the previous presence of
urinary catheters and irrational antimicrobial treatments, it is important to note that there is still much
to be explored in this area. Further studies are needed to deepen our understanding of other possible
risk factors and their interaction with the development of this technology.

Furthermore, future research may contribute to the development of more effective and
targeted prevention strategies. Therefore, it is essential that more research be conducted in this area
to advance our knowledge and improve the clinical approach to combating CVD-UTI.

Editora Unijui — Revista Contexto & Saude — ISSN 2176-7114 — v. 25, n. 50, 2025
9



\§ URINARY INFECTION RATE ASSOCIATED WITH INDWELLING BLADDER CATHETERS IN INTENSIVE CARE UNITS

Barros MC dos S, Dourado CAR de O, de Farias KF, Bezerra T da SC, dos Santos IMR, Tavares YSM
Contexto

Saude

REFERENCES

! Miranda AL, Oliveira AL, Nacer DT, Aguiar CA. Results after implementation of a protocol on urinary tract
infection in an intensive care unit. Rev Lat Am Enfermagem [Internet]. 2016;24. Available at: http://www.
scielo.br/pdf/rlae/v24/0104-1169-rlae-24-02804.pdf. DOI: 10.1590/1518-8345.0866.2804. Access on: apr 3,
2022).

2 National Health Surveillance Agency — ANVISA (BR). Measures for the Prevention of Healthcare-Associated
Infections [Internet]. Brasilia, DF: Anvisa; 2017. Patient Safety and Quality in Health Services Series. Available
at: http://portal.anvisa.gov.br/documents/33852/3507912/Caderno+4+-+Medidas+de+Prevencdo+de+infecg
Fo+Relacionada+a+Assisténcia+a+Salude/a3f23dfb-2c54 -4e64-881c-fccf9220c37. Access on: May 10 2022.

3 Alves M, Barreira JCM, Carvalho |, Trinta L, Pereira L, Ferreira ICFR, et al. Propensity for biofilm formation by

clinical isolates of urinary tract infections: developing a multifactorial predictive model to improve antibiotic

therapy. Int J Med Microbiol [Internet]. 2014;63(3):471-7. DOI: 10.1099/jmm.0.071746-0. Access on: apr 3

2022.

Cavalcante TDMC, Braquehais AR, Bezerra PDARG. Indwelling urinary catheter: epidemiological profile

of urinary tract infection in the intensive care unit. Rev Tendéncias da Enfermagem Profissional [Internet].

2017;9(2):2164-2169. Available at: http://www.coren-ce.org.br/wp-content/uploads/2019/02/SONDA-

VESICAL-DE-DEMORA-PERFIL-EPIDEMIOL%C3%93GICO-DA-INFEC%C3%87%C3%830-URIN%C3%81RIA.pdf.

DOI: 10.5935/1415-2762.20160043. Access on: nov 29 2022.

5 Vidal VM, Gaite BF. Antisepsis in urinary catheterization and urinary catheter maintenance. Com Intensivo
[Internet]. 2018;43. DOI: 10.1016/j.medin.2018.09.014. Access on: may 19 2022.

® National Health Surveillance Agency — ANVISA (BR). National Program for the Prevention and Control of

Healthcare-Associated Infections (PNPCIRAS) 2021 to 2025 [Internet]. Brasilia, DF: Anvisa; 2021 Available

at:https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/publicacoes/

pnpciras_2021_2025.pdf. Access on: may 20 2022.

National Health Surveillance Agency — ANVISA (BR). Measures for the prevention of healthcare-associated

infections. 2™, Brasilia, DF: Anvisa; 2017. Available at: https://segurancadopaciente.com.br/wp-content/

uploads/2015/09/ebook-anvisa-04-medidas-de-prevencao-de-de-infeccao-relacionada-a-assistencia-a-saude.

pdf. Access on: june 15 2022.

8 Marks FO, Oliveira TMS de, Ferreira G, Dallabrida MM, Bisewski CG, Souza PA de. Urinary tract infection: etiology,
sensitivity profile, and antimicrobial resistance in a pediatric hospital. Research, Society, and Development
[Internet]. 2020;9(8):e677985807. DOI: https://doi.org/10.33448/rsd-v9i8.5807. Access on: nov 25 2022.

9Silva BC, Oliveira GM, Santos LCC, Santana MJ, Dourado DMS. Urinary tract infection related to indwelling urinary
catheters: a literature review. Rev Enferm UFPE On Line [Internet]. 2020;14:e190453. DOI: 10.5205/1981-
8963.2020.190453. Access on: may 23 2022.

10 Bahia State Health Secretariat (BR). Diagnostic criteria for healthcare-associated infections (HAIs). 2017 version
[Internet]. Salvador: Bahia State Health Secretariat; 2017. Available at: https://www.saude.ba.gov.br/wp-
content/uploads/2019/06/Crit%C3%A9rios-Diagnosticos-IRAS-vers%C3%A30-2017.pdf. Access on: may 24
2022.

" Hospital Infection Control Coordination (BR). Intensive course for implementing the hospital infection control
program. Notebook A [Internet]. Sdo Paulo: State Health Department; 2000. Available at: https://cvs.saude.
sp.gov.br/pdf/CIHCadernoA.pdf. Access on: may 24 2022.

12 Brazilian Health Regulatory Agency (Anvisa). Technical note GVIMS/GGTES/DIRE3/ANVISA No. 03/2023.
Diagnostic criteria for healthcare-associated infections (HAIls). [Internet]. Brasilia: Anvisa; 2023. Available at:
https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/notas-tecnicas/notas-
tecnicas-vigentes/nota-tecnica-gvims-ggtes-dire3-anvisa-no-03-2023-diagnostic-criteria-for-healthcare-
associated-infections-HCAls-subject-to-mandatory-national-reporting-for-the-year-2023. Access on: may 24
2022.

13 National Association of Palliative Care (BR). Palliative care manual. 2™ [Internet]. Pelotas: UFPel; 2016. Available
at: https://dms.ufpel.edu.br/static/bib/manual_de_cuidados_paliativos_ancp.pdf . Access on: oct 24, 2022.
“Ma S, Gu J, Fan X. Need to clamp indwelling urinary catheters before removal after different durations:
a systematic review and meta-analysis. BMJ Open [Internet]. 2023;13(2):e064075. DOI: 10.1136/

bmjopen-2022-064075. Access on: jan 30 2023.

% Esposito S, Noviello S, Leone S. Catheter-associated urinary tract infections: epidemiology and prevention. LILACS-
Catheter-associated urinary tract infections: epidemiology and prevention; Minerva Urol Nefrol [Internet]. 2012
dec;64(4):235-242. Available at: https://pubmed.ncbi.nlm.nih.gov/18843210/. Access on: jan 25 2023.

Editora Unijui — Revista Contexto & Saude — ISSN 2176-7114 — v. 25, n. 50, 2025
10


https://doi.org/10.33448/rsd-v9i8.5807
https://www.saude.ba.gov.br/wp-content/uploads/2019/06/Crit%C3%A9rios-Diagnosticos-IRAS-vers%C3%A3o-2017.pdf
https://www.saude.ba.gov.br/wp-content/uploads/2019/06/Crit%C3%A9rios-Diagnosticos-IRAS-vers%C3%A3o-2017.pdf
https://cvs.saude.sp.gov.br/pdf/CIHCadernoA.pdf
https://cvs.saude.sp.gov.br/pdf/CIHCadernoA.pdf
https://dms.ufpel.edu.br/static/bib/manual_de_cuidados_paliativos_ancp.pdf
https://pubmed.ncbi.nlm.nih.gov/18843210/

\§ URINARY INFECTION RATE ASSOCIATED WITH INDWELLING BLADDER CATHETERS IN INTENSIVE CARE UNITS

Barros MC dos S, Dourado CAR de O, de Farias KF, Bezerra T da SC, dos Santos IMR, Tavares YSM
Contexto

Saude

6 Meddings J, Rogers MA, Macy M, Saint S. Systematic review and meta-analysis: reminder systems to reduce
catheter-associated urinary tract infections and urinary catheter use in hospitalized patients. Clin Infect Dis
[Internet]. 2010;51(9):550-560. DOI: 10.1086/655133. Access: mar 13 2023.

7 Chen CY, Tsai CF, Chen FC, Hsieh HC, Lin CY, Tsui KH. Risk factors for prolonged urinary catheterization in
hospitalized patients: a case-control study. BMC Infect Dis [Internet]. 2019;19(1):1071. DOI: 10.1186/s12879-
019-4686-9. Access on: mar 17 2023.

18 Lee YJ, Chen YC, Wu SC, Miser J, Hsieh CL. Catheter-associated urinary tract infection in patients with spinal
cord injury: a retrospective hospital-based cohort study. BMC Infect Dis [Internet]. 2020; 20(1):817. DOI:
10.1186/s12879-020-05546-9. Access: jan 25 2023.

1 Munasinghe RL, Yazdani H, Siddique M, Hafeez W. Risk factors for symptomatic urinary tract infection in
patients with long-term urinary catheters. Scientific Representative [Internet]. 2021;11(1):5428. DOI: 10.1038/
s41598-021-84017-9. Access on: jan 16 2023.

% Mota LC, Oliveira AC. Urinary tract infection associated with bladder catheter: why don’t we control this
adverse event? Rev Esc Enferm USP. 2016;50(spe):0146-0153. DOI: 10.1590/S0080-623420160000700002.
Access on: jan 11 2023.

21 Azevedo RP, Torres OJM, Gomes INO, et al. Analysis of antimicrobial prescription patterns in the intensive care
unit of a university hospital. Rev Bras Ter Intensiva [Internet]. 2021 sept;33(3):421-428. DOI: 10.5935/0103-
507X.20210052. Access on: may 13 2023.

22 Ferreira JC Jr, Diniz MG, Pinheiro RS, De-Carli AD. Antimicrobial resistance in intensive care units in Brazil:
a narrative review. Epidemiol Serv Saude. 2021;30(2):e2020537. DOI: 10.5123/s1679-49742021000200017.
Access on: apr 20 2023.

3 Micek ST, Chew B, Hampton N, Kollef MH. Excess antibiotic treatment duration and adverse events in
hospitalized patients with pneumonia: a multi-hospital cohort study. Ann Intern Med. 2020;173(11):877-885.
DOI: 10.7326/M20-0328. Access on: jan 30 2023.

24 Campion M, Scully G. Antibiotic Use in the Intensive Care Unit: Optimization and De-escalation. Acta Med
Port [Internet]. 2018;31(5):280-288. Available at: https://www.actamedicaportuguesa.com/revista/index.php/
amp/article/view/11007/6000. Access on: apr 15 2023.

% Silva GS, Paixdo FR. Bacterial resistance and the role of pharmacists in promoting the rational use of
antibacterials in hospitals. Rev Pan American Journal of Public Health [Internet]. 2018;42:€98. Available at:
https://www.scielosp.org/article/rpsp/2018.v42/e98/. Access on: feb 25 2023.

% Mohapatra S, Panigrahy R, Tak V, JV S, KC S, Chaudhuri S, et al. Prevalence and resistance pattern of
uropathogens from community settings in different regions: an experience from India. ] Med Microbiol
[Internet]. 2020;69(7):972-979. DOI: https://doi.org/10.1099/acmi.0.00032. Access on: jan 29 2023.

27 Garcia LM, César ICO, Braga CA, Souza GADA, Mota EC. Epidemiological profile of hospital infections caused by
multidrug-resistant bacteria in a hospital in northern Minas Gerais. Sobecc. 2017;22(1):184-9. DOI: https://doi.
org/10.17058/reci.v3i2.3235. Access on: jan 23, 2023.

28 Odabasi Z, Mert A. Candida urinary tract infections in adults. Mund J Urol. 2020;38(11):2699-2707. DOI:
10.1007/s00345-019-02991-5. Access on: may 19 2023.

29 Almeida RB, Santos VLB, Specht ML, Rosa LS, Fernandes IN, Souza PB, Moreira FP. Urinary tract infection in
patients using indwelling urinary catheters admitted to an intensive care unit. J Bras Nefrol. 2020;42(1):35-40.
DOI: 10.1590/2175-8239-jbn-2019-0161. Access on: apr 25 2023.

Submitted: October 27, 2023
Accepted: March 24, 2025
Published: November 18, 2025

Editora Unijui — Revista Contexto & Saude — ISSN 2176-7114 — v. 25, n. 50, 2025
11


https://www.actamedicaportuguesa.com/revista/index.php/amp/article/view/11007/6000
https://www.actamedicaportuguesa.com/revista/index.php/amp/article/view/11007/6000
https://www.scielosp.org/article/rpsp/2018.v42/e98/
https://doi.org/10.1099/acmi.0.000321
https://doi.org/10.17058/reci.v3i2.3235
https://doi.org/10.17058/reci.v3i2.3235

\§ URINARY INFECTION RATE ASSOCIATED WITH INDWELLING BLADDER CATHETERS IN INTENSIVE CARE UNITS

Barros MC dos S, Dourado CAR de O, de Farias KF, Bezerra T da SC, dos Santos IMR, Tavares YSM
Contexto

Saude

Authors’ contributions

Marcela Cristina dos Santos Conceptualization, Data curation, Formal analysis, Investigation,
Barros: Methodology, Project administration, Resources, Supervision,
Visualization, Writing — original draft, Writing — review & editing.

Cynthia Angelica Ramos de Conceptualization, Data curation, Formal analysis, Investigation,
Oliveira Dourado: Methodology, Project administration, Resources, Supervision,
Visualization, Writing — original draft, Writing — review & editing.

Karol Fireman de Farias: Formal analysis, Project administration, Supervision, Visualization,
Writing — review & editing.

Thaind da Silva Cabral Bezerra: Visualization, Writing — original draft, Writing — review & editing.

Igor Michel Ramos dos Santos: Conceptualization, Investigation, Methodology, Writing — original
draft.

Yohana Sumaya Mendes Conceptualization, Data curation, Investigation, Resources,
Tavares: Visualization.

All authors approved the final version of the text.

Conflict of interest: There is no conflict of interest.

Funding: No financing.

Corresponding author: Marcela Cristina dos Santos Barros
Federal University of Alagoas — Ufal
Av. Lourival Melo Mota, S/n — Tabuleiro do Martins, Maceié/AL,
Brazil
mh0673@hotmail.com

Editor: Eliane Roseli Winkelmann. PhD

Editor-in-Chief: Adriane Cristina Bernat Kolankiewicz. PhD

This is an open access article distributed under
the terms of the Creative Commons license.

(GO

Editora Unijui — Revista Contexto & Saude — ISSN 2176-7114 — v. 25, n. 50, 2025
12



