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ABSTRACT

Clinical and microbiological profile 
of patients with urinary tract infections 

at Mangusada Hospital, Badung

Monika Febryanti Lebo Nuru1, Marta Setiabudy2*,
Anak Agung Gede Indraningrat2

Introduction: Urinary tract infections (UTIs) remain among the most common infectious diseases in healthcare settings 
and are increasingly complicated by antimicrobial resistance. This study aimed to describe the demographic characteristics, 
comorbidities, catheterisation history, and microbiological profile of UTI patients at Mangusada Regional Hospital.
Methods: A descriptive cross-sectional study was conducted among 379 patients diagnosed with UTI from 2022 to 2024. 
Data were collected from medical records and microbiology laboratory reports. Variables included age, sex, comorbidities, 
urinary catheter use, and urine culture results. Data were analysed descriptively.
Results: Urine culture samples consisted of 64 cases in 2022, 172 in 2023, and 143 in 2024. The highest average proportion 
of patients was found in the 0–5-year age group (28%), followed by those aged >65 years (11.6%). Sex distribution was 
nearly equal between males (50.1%) and females (49.9%). Benign prostatic enlargement was the most common comorbidity 
(13.4%), and most patients had no history of urinary catheter use (85.5%). Gram-negative bacteria predominated among 
culture-positive isolates (86%). Escherichia coli was the most frequently identified pathogen, with ESBL-producing strains 
accounting for approximately 50% of all E. coli isolates annually, followed by ESBL-producing Klebsiella pneumoniae.
Conclusion: UTIs at Mangusada Regional Hospital were mainly associated with Gram-negative bacteria, particularly ESBL-
producing E. coli and K. pneumoniae. These findings suggest limited effectiveness of third-generation cephalosporins as 
empirical therapy and highlight the need for ongoing antimicrobial surveillance and stewardship.
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INTRODUCTION
Urinary tract infections (UTIs) are 
infectious conditions caused by 
the invasion and proliferation of 
microorganisms, primarily bacteria, but 
also fungi and viruses, within one or more 
components of the urinary tract, including 
the urethra, bladder, ureters, and kidneys. 
UTIs represent one of the most common 
bacterial infections encountered in both 
community and hospital settings and 
continue to pose a substantial global 
health burden.1

Globally, UTIs are recognised as a 
significant public health problem. The 
World Health Organisation estimates that 
approximately 8,3 million UTI cases occur 
annually, ranking UTIs as the second most 
common infection after respiratory tract 
infections.2 Furthermore, the American 

Urological Association estimates that 
nearly 150 million individuals worldwide 
experience UTIs each year. In the United 
States alone, UTIs are associated with more 
than 13.000 deaths annually, accounting 
for approximately 2,3% of infection-
related mortality.3 These data underscore 
the considerable morbidity, mortality, and 
healthcare costs associated with UTIs.

In Indonesia, the Ministry of Health 
reports an estimated incidence of 90–
100 cases per 100.000 population per 
year.4 In Bali Province, the prevalence 
of UTIs remains relatively high. A study 
conducted at Prof. I.G.N.G. Ngoerah 
General Hospital Denpasar (previously 
known as RSUP Sanglah Denpasar) 
reported a UTI prevalence of 47.3%, with 
the highest incidence observed among 
elderly patients and females. This pattern 

was associated with age-related decline in 
immune function, increased exposure to 
healthcare-associated pathogens, and the 
presence of underlying comorbidities.5 
From an etiological perspective, 
Escherichia coli is consistently identified 
as the predominant uropathogen, 
accounting for approximately 90% of UTI 
cases. The pathogenesis typically involves 
colonisation of uropathogenic bacteria 
originating from the gastrointestinal 
tract, followed by ascending migration 
through the urethra to the bladder 
and, in some cases, the upper urinary 
tract.6 The increasing emergence of 
antimicrobial-resistant strains further 
complicates management and highlights 
the importance of local epidemiological 
surveillance.

Several previous studies have 
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explored the relationship between 
patient characteristics and the bacterial 
aetiology of urinary tract infections 
(UTIs). Study by Kandarini et al., 
2020 Prof. I.G.N.G. Ngoerah General 
Hospital Denpasar/ Sanglah Hospital 
reported that Escherichia coli (E.coli) and 
Klebsiella pneumoniae (K. pneumoniae) 
were the predominant causative 
pathogens, with the majority of cases 
occurring in elderly and female patients.5 
Similarly, Kesuma et al., (2023) found 
that comorbid conditions, particularly 
diabetes mellitus, were associated with 
infections caused by bacteria exhibiting 
higher levels of antimicrobial resistance, 
especially K. pneumoniae.7 These findings 
suggest that demographic factors such 
as age and sex, as well as underlying 
comorbidities, contribute to variations in 
the microbiological profile and resistance 
patterns of UTI pathogens.

Despite these findings, comprehensive 
studies evaluating the combined 
association between patient profiles 
including age, sex, comorbidities, urinary 
catheter use, and the bacterial profile of 
UTIs remain limited in Bali. Mangusada 
Regional Hospital, as a referral centre 
in Badung Regency, has demonstrated a 
consistent increase in UTI cases, rising 
from 284 cases in 2022 to 1.019 cases in 
2024. This upward trend highlights the 
need for updated local epidemiological 
data to better understand the distribution 
of causative organisms and associated 
risk factors. Data on causative bacteria 
in Mangusada Regional Hospital were 
not found or do not yet exist. Therefore, 
updated hospital-specific microbiological 
and antimicrobial susceptibility data 
are needed to guide empirical treatment 
decisions in this setting.

The present study aimed to identify 
the predominant bacterial pathogens 
responsible for UTIs and to analyse 
their distribution according to patient 
profiles during the 2022–2024 period. 
The findings are expected to provide 
valuable local evidence to support more 
targeted prevention strategies, optimise 
empirical antibiotic selection, and 
strengthen antimicrobial stewardship 
programs in accordance with current 
recommendations.8

METODE
Study Design and Setting
This study employed an observational 
descriptive design with a cross-sectional 
approach. The research was conducted at 
Mangusada Regional Hospital, Badung 
Regency, and included data collected 
from January 2022 to December 2024. 
The cross-sectional design was selected 
to describe the profiles of patients and 
bacterial isolates associated with urinary 
tract infections (UTIs) during the study 
period.

Study Population and Data Source
The study population consisted of all 
patients diagnosed with urinary tract 
infections who underwent urine culture 
examination at Mangusada Regional 
Hospital within the study timeframe. Data 
were obtained from patients’ medical 
records and microbiology laboratory 
records in accordance with predetermined 
inclusion and exclusion criteria. 

Inclusion criteria comprised patients 
with a clinical diagnosis of UTI and 
complete medical and laboratory data, 
including urine culture and antimicrobial 
susceptibility results. Patients with 
incomplete medical records or missing 
laboratory data were excluded from the 
analysis.

Potential selection bias was minimised 
by including all eligible patients who 
underwent urine culture during the study 
period. Information bias was reduced by 
using standardised data extraction forms 
and microbiology laboratory records. 
Patients with incomplete medical or 
laboratory data were excluded to reduce 
misclassification. However, prior antibiotic 
exposure may have contributed to negative 
culture results and was considered when 
interpreting the findings.

Variables and Data Collection
The variables analysed in this study 
included demographic profiles (age and 
sex), comorbidities (e.g., benign prostatic 
enlargement, urinary tract stones, chronic 
kidney disease, diabetes mellitus, and 
malignancy), history of urinary catheter 
use, urine culture results, and the 
sensitivity test, including ESBL-producing 
bacteria.

Data were systematically extracted 

using a standardised data collection 
form to ensure consistency and accuracy. 
Microbiological identification and 
antimicrobial susceptibility testing were 
performed according to the hospital’s 
standard operating procedures with 
VITEK 2.

Research Procedure
This study was conducted through several 
sequential stages. First, ethical approval 
was obtained from the Health Research 
Ethics Committee of Mangusada Regional 
Hospital, Badung Regency. After approval 
was granted, the researchers identified 
all patients diagnosed with urinary tract 
infection who underwent urine culture 
examination at Mangusada Regional 
Hospital from January 2022 to December 
2024. Patient eligibility was assessed based 
on the predetermined inclusion and 
exclusion criteria. Patients with a clinical 
diagnosis of UTI and complete medical 
and microbiology laboratory data were 
included, while those with incomplete 
records or unavailable urine culture and 
antimicrobial susceptibility results were 
excluded.

The next stage involved data collection 
from medical records and microbiology 
laboratory records. Data were extracted 
using a standardised data collection form to 
ensure consistency. The collected variables 
included age, sex, comorbidities, history of 
urinary catheter use, urine culture results, 
bacterial identification, ESBL status, and 
antimicrobial susceptibility patterns. 
Microbiological identification and 
antimicrobial susceptibility testing were 
performed by the hospital microbiology 
laboratory using VITEK 2 according to the 
hospital’s standard operating procedures. 
After data collection, all data were checked 
for completeness, coded, and entered SPSS 
for analysis. Descriptive statistical analysis 
was then performed, and the results were 
presented as frequencies and percentages 
in tables and narrative form to describe the 
clinical and microbiological profile of UTI 
patients at Mangusada Regional Hospital.

Statistical Analysis
Data analysis was conducted using 
Statistical Package for the Social Sciences 
(SPSS) software. A univariate analysis was 
performed to describe the distribution 
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of variables. Categorical variables were 
presented as frequencies, and percentages 
were summarised using appropriate 
descriptive statistics. The results were 
presented in tabular and narrative form 
to illustrate the profiles of patients and 
bacterial isolates.

RESULT
The subjects of this study were patients 
with a confirmed diagnosis of urinary tract 
infection (UTI) who were undergoing 
treatment and had a urine culture at 
Mangusada Badung Hospital. The sample 
consisted of 379 patients who met the 
inclusion criteria in 2022-2024. The total 
samples were 64 in 2022, 172 in 2023, and 
134 in 2024. Their profiles are presented in 
Table 1 below.

Table 1 shows that most of the patients 
in this study were in the 0-5 years age 
group, as many as 106 patients (28%), 
followed by those aged > 65 years (44 
patients; 11,6%). Half of the patients in 
this study were male (190 patients; 50,1%) 
and the other half, 189 patients (49,9%), 
were female. 

Of the total 379 patients, 53 (13,9%) 
had no comorbidities, either related or 
unrelated to urinary tract infection (UTI) 
risk factors. The remaining 326 patients 
(86,1%) had at least one comorbidity. 
Among patients with comorbidities, 
benign prostatic enlargement was the 
most common diagnosis (44 patients; 
13,4%), followed by urinary tract stones 
(36 patients; 11%), kidney disorders (24 
patients; 7,3%), malignancy (18 patients; 
5,5%), and diabetes mellitus (15 patients; 
4,6%). Other comorbid conditions 
not directly associated with UTI risk 
accounted for 189 cases (57,9%), including 
bronchitis, pneumonia, anaemia, epilepsy, 
dyspepsia, concussion, hypertension, 
hypothyroidism, angina pectoris, acute 
appendicitis, dengue hemorrhagic fever, 
hernia, and typhoid fever. Most patients 
did not use urinary catheters (324 patients; 
85,5%), while 55 patients (14,5%) had been 
using a catheter during the UTI period.

Table 2 shows that 207 patients (54,6%) 
had no bacterial growth, while 172 patients 
(45,4%) demonstrated positive bacterial 
cultures. As presented as well, among 
the culture-positive samples, 148 isolates 
(86%) were Gram-negative bacteria and 

Table 1.	 Demographic and Clinical Profiles of Patients

Clinical Profile

2022-2024
(n=379)

2022
(n=64)

2023
(n=172)

2024
(n=143)

n % n % n % n %

Age (years)

0-5 106 28 24 37,5 52 30,2 30 21

6-12 32 8,4 7 10,9 20 11,6 25 17,5

12-16 22 5,8 7 10,9 19 11 21 14,7

17-25 22 5,8 2 3,1 18 10,5 20 14

26-35 39 10,3 5 7,8 18 10,5 15 10,5

36-45 42 11,1 3 4,7 15 8,7 11 7,7

46-55 35 9,2 6 9,4 12 7 8 5,6

56-65 37 9,8 1 1,6 9 5,2 7 4,9

> 65 44 11,6 9 14,1 9 5,2 6 4,2

Sex 190 50,1 26 40,6 87 50,6 79 55,2

Male

Female 189 49,9 38 59,4 85 49,4 64 44,8

Comorbidity

Prostate 
Enlargement 44 11,6 4 6,2 10 5,8 13 9

Urinary Tract 
Stones 37 11,4 3 4,7 14 8,1 20 14

CKD 19 5 5 7,8 4 2,3 10 7

Diabetes 
Mellitus 16 4,2 1 1,5 9 5,2 6 4,1

Malignancy 13 3,4 1 1,5 8 4,6 4 2,8

Others 250 66 50 78,1 127 73,8 90 63

Urinary catheter

No 324 85,5 58 90,6 150 87,2 116 81,1

Yes 55 14,6 6 9,4 22 12,8 27 18,9

24 isolates (14%) were Gram-positive 
bacteria.

The most common causative organism 
was Escherichia coli, identified in 73 
patients (42,4%). Of these, 38 isolates 
(52%) were extended-spectrum beta-
lactamase (ESBL)-producing E. coli. 
Klebsiella pneumoniae was detected in 29 
patients (16,9%), with 11 isolates (38%) 
producing ESBL. The breakdown for the 
trend each year can be seen in Table 3. 
Other Gram-negative organisms included 
Acinetobacter baumannii and Enterobacter 
cloacae complex, each identified in 9 
patients (5,2%), followed by Pseudomonas 

aeruginosa in 8 patients (4,7%) and Proteus 
mirabilis in 6 patients (3,5%).

Among Gram-positive bacteria, 
Enterococcus faecalis and Staphylococcus 
haemolyticus were identified in 6 patients 
(3,5%) and 4 patients (2,3%), respectively. 
Staphylococcus epidermidis, Staphylococcus 
saprophyticus, and Staphylococcus sciuri 
were each found in 3 patients (1,7%). 
Other bacterial species accounted for 19 
isolates (11,0%).

Among the 2 most common bacteria 
that cause UTIs, high resistance rates were 
observed against penicillins and third-
generation cephalosporins, consistent with 
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Table 2.	 Microbiological Findings from Urine Samples of UTI Patients
Characteristics N %

Growth

No growth 207 54,6

Positive culture 172 45,4

Type of Bacteria

Gram-positive bacteria 24 14

Gram-negative bacteria 148 86

Gram-negative bacteria

Escherichia coli 73 42,4

Klebsiella pneumoniae 29 16,9

Acinetobacter baumannii 9 5,2

Enterobacter cloacae complex 9 5,2

Pseudomonas aeruginosa, 8 4,7

Proteus mirabilis 6 3,5

Gram-positive bacteria

Enterococcus faecalis 6 3,5

Staphylococcus haemolyticus 4 2,3

Staphylococcus epidermidis 3 1,7

Staphylococcus saprophyticus 3 1,7

Staphylococcus sciuri 3 1,7

Others (gram-positive and gram-negative) 19 11

Table 3.	 ESBL prevalence in E. coli and K. pneumoniae

Year
Total 
urine 

culture

E. coli K. pneumoniae

Total Non-
ESBL ESBL Total Non-

ESBL ESBL

2022 64 16 (25.0%) 8 (50%) 8 (50%) 16 (25.0%) 2 (50%) 2 (50%)

2023 172 32 (18.6%) 15 (47%) 17 (53%) 32 (18.6%) 9 (60%) 6 (40%)

2024 143 25 (17.4%) 12 (48%) 13 (52%) 25 (17.4%) 7 (70%) 3 (30%)

Extended-Spectrum Beta-Lactamase (ESBL)

the high prevalence of ESBL-producing 
isolates. Carbapenems and amikacin 
retained excellent activity against both 
Escherichia coli and Klebsiella pneumoniae, 
while nitrofurantoin remained effective, 
particularly for E. coli.

DISCUSSION
 In accordance with this study, Halim et al 
(2025) reported that the majority of UTI 
cases occurred in children aged 1–5 years 
(43,4%). Similarly, a large retrospective 
cohort study published by Liang et al. 
(2024) demonstrated that children aged 
2-5 years had a higher incidence of UTIs 
compared with infants aged 0-1 year and 
children aged 5-11 years, indicating that 
this pre-school group constituted the 
most dominant category in pediatric UTI 
cases.11,12 This finding was influenced 
by several factors, including suboptimal 
hygiene practices, incomplete toilet 
training, and an immune system that 
was still developing, thereby facilitating 
bacterial entry into the urinary tract. 
Next to children, Jannah et al. (2022) 
revealed that individuals aged >65 years 
represented one of the most affected groups 
(36,6%).10 The increased susceptibility 
among the elderly was associated 
with immunosenescence, resulting in 
suboptimal immune function, as well as 
age-related changes in the urinary tract. 

The number of male and female 
patients in this study was almost equal. It 
showed there was no significant difference 
because each has its own risk factors. 
Uncircumcised boys are known to have a 
higher risk of developing UTIs (51,7%).13 
This increased susceptibility was associated 
with the moist environment beneath the 
preputium, which created favourable 
conditions for bacterial growth and 
colonisation. UTIs in neonates were also 
more common among uncircumcised boys 
compared to females.14 However, a shorter 
urethra in females has always been one of 
the biggest risks for ascending bacterial 
infections. Limited understanding and 
poor implementation of personal hygiene 
practices have been shown to increase 
the risk of reproductive health problems, 
including urinary tract infections, pelvic 
inflammatory disease, cervical cancer, and 
other related conditions.15 

In this study, prostate enlargement was 

the most common comorbidity observed 
among patients with UTIs. Previous 
study reported that 67,9% of patients with 
benign prostatic enlargement suffered 
from leucocyturia related to urethral 
and bladder obstruction.16 The second 
most frequent comorbidity identified 
in this study was urinary tract stones 
(urolithiasis). Any kind of obstruction led 
to urinary retention, creating conditions 
that increased the risk of urinary tract 
infections.4 Other than those, kidney 
disorders, especially chronic kidney 

disease (CKD), represented another 
important comorbidity. CKD and UTIs 
had a reciprocal relationship. CKD 
contributed to immune dysfunction 
and the accumulation of uremic toxins, 
thereby increasing susceptibility to 
infection. Conversely, recurrent or severe 
UTIs could accelerate the decline in renal 
function, especially in advanced stages.17 

The risk of UTIs in diabetic patients 
was more strongly associated with poor 
glycemic control, particularly elevated 
HbA1c levels, rather than the mere 
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presence of diabetes itself.18 Malignancy 
was also identified as a relevant comorbid 
condition. A history of recurrent UTIs in 
women was a significant risk factor for 
bladder cancer. Chronic inflammation 
induced by persistent infection was 
known to promote epigenetic alterations 
in urothelial cells, contributing to 
carcinogenesis.19 

In this study, most UTI patients were 
not on urinary catheters (n = 324; 85,5%). 
However, on the other hand, patients with 
urinary catheter prone to have healthcare-
associated UTIs compared to patients 
without catheters. Catheter-associated 
urinary tract infections (CAUTIs) are 
capable of causing significant morbidity 
and mortality in patients.16 The strict 
adherence to aseptic insertion procedures, 
appropriate catheter indications, and 
proper hygiene-based catheter care are 
essential strategies to reduce the incidence 
of catheter-related UTIs.20

Laboratory findings presented in Table 
2 showed that the majority of UTI patients 
had no growth of urine cultures (n = 207; 
54,6%). This finding was likely attributable 
to prior antibiotic use, which may have 
suppressed bacterial growth in vitro. It 
was reported that urine samples exhibiting 
antimicrobial activity or obtained from 
patients with recent antibiotic exposure 
were more likely to yield negative culture 
results. Antibiotics present in the body may 
inhibit or reduce bacterial proliferation to 
levels undetectable by standard culture 
methods.21 Additionally, negative culture 
results may have been associated with 
infections caused by fastidious organisms 
that require specific growth conditions 
and are difficult to cultivate using 
routine laboratory techniques. Certain 
uropathogens may not grow under 
standard culture conditions, particularly 
when bacterial load has been reduced by 
prior antibiotic therapy.22 Consequently, 
patients may remain clinically infected 
despite negative microbiological findings.

Among culture-positive cases, Gram-
negative bacteria predominated (n = 148; 
86%), whereas Gram-positive bacteria 
accounted for 24 cases (14%). This 
distribution was consistent with other 
findings that identified Gram-negative 
organisms particularly Escherichia 
coli as the leading cause of UTIs.23 

Table 4.	 Antibiotic Sensitivity Test for E coli and K. pneumoniae

Antibiotic E. coli
*S (%)

K. pneumoniae
*S (%)

Ampicillin 40 35

Amoxicillin-clavulanate 50 45

Ceftriaxone 45 50

Ceftazidime 50 55

Cefepime 55 60

Piperacillin-tazobactam 70 75

Aztreonam 50 55

Gentamicin 65 70

Amikacin 90 90

Ciprofloxacin 55 55

Levofloxacin 60 60

Nitrofurantoin 85 70

Trimethoprim-sulfamethoxazole 45 40

Imipenem 100 100

Meropenem 99 98

*Sensitivity (S)

The predominance of Gram-negative 
bacteria in UTIs has been attributed 
to their strong colonisation capacity, 
possession of adhesion-related virulence 
factors, and their natural presence in the 
gastrointestinal tract, which facilitates 
periurethral contamination. In contrast, 
Gram-positive organisms are generally 
less frequently implicated, possibly due 
to inherent biological characteristics and 
the lower sensitivity of routine culture 
methods for detecting certain species, such 
as Enterococcus spp. and Staphylococcus 
saprophyticus.24

Escherichia coli was the predominant 
uropathogen identified, accounting for 
73 cases (43%). Notably, 38 of these 
isolates (52%) were extended-spectrum 
beta-lactamase (ESBL)-producing E. coli. 
The second most common pathogen was 
Klebsiella pneumoniae, identified in 29 
cases (17%), of which 11 isolates (38%) 
were ESBL producers. E. coli is a facultative 
anaerobic Gram-negative bacterium 
belonging to the genus Escherichia and 
the family Enterobacteriaceae. This 
organism commonly resides as part of the 
normal intestinal flora and may colonise 
the periurethral area, thereby serving 
as a major source of uropathogenic 

strains.25 Infection generally occurs via an 
ascending route, whereby bacteria migrate 
from the perianal region into the urethra 
and subsequently the urinary tract.18 
Clinically, E. coli-associated UTIs may 
present with dysuria, increased urinary 
frequency, fever, and flank or lower back 
pain when the infection involves the upper 
urinary tract.26

The distribution of ESBL-producing 
uropathogens across 2022–2024, as seen 
in Table 3, demonstrates a persistently 
high burden of antimicrobial resistance, 
particularly in Escherichia coli, where ESBL 
prevalence remained consistently around 
50% each year, indicating a stable and 
endemic resistance pattern in this setting. 
Klebsiella pneumoniae showed a lower 
but still substantial proportion of ESBL 
production, with a decreasing trend over 
time (from approximately 50% to 30%), 
which may reflect variations in antibiotic 
exposure, infection control practices, or 
sample size differences. 

Extended-spectrum beta-lactamases 
(ESBLs) are enzymes produced by 
Gram-negative bacteria belonging to 
the Enterobacteriaceae family that play a 
significant role in multidrug resistance.27 
These enzymes hydrolyse penicillins, 
first to third generation cephalosporins 
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such as cefixime and ceftriaxone, and 
monobactams such as astreonam. 
Importantly, Amoxicillin and other 
penicillin derivatives  are generally 
ineffective, as ESBL enzymes hydrolyse 
these agents even in the presence of 
β-lactamase inhibitors. 

ESBL-producing bacteria strains also 
associated with recurrent UTIs exhibited 
enhanced intracellular persistence 
compared to strains isolated from single 
infection episodes.28 Other studies 
have concluded that fluoroquinolones, 
including ciprofloxacin and levofloxacin, 
were no longer optimal as empirical 
therapy for hospitalised adult UTI patients 
due to high resistance rates and reduced 
clinical and cost-effectiveness. 

Based on the observed antibiogram 
in Table 4, empirical treatment of UTIs 
in this setting should avoid penicillins 
and third-generation cephalosporins due 
to high resistance associated with ESBL-
producing organisms. Carbapenems 
remain the most reliable option for severe 
or complicated infections, while amikacin 
also demonstrates strong activity against 
both E. coli and Klebsiella pneumoniae. For 
uncomplicated cases, nitrofurantoin may 
still be considered, particularly for E. coli.

Infections caused by ESBL-producing 
organisms have increasingly become a 
major clinical concern due to limited 
therapeutic options and the widespread 
use of broad-spectrum antibiotics, which 
may contribute to treatment failure. These 
findings underscore the importance 
of periodically reassessing empirical 
antibiotic regimens and selecting agents 
based on updated local antimicrobial 
susceptibility patterns.29,30

CONCLUSION 
In conclusion, UTIs at Mangusada Badung 
Hospital were mainly caused by Gram-
negative bacteria, particularly Escherichia 
coli and Klebsiella pneumoniae, with a 
quite high proportion of ESBL-producing 
strains, indicating a significant burden 
of multidrug-resistant organisms. The 
infections were most common in young 
children and older adults and were 
largely not associated with catheter use. 
Carbapenems and amikacin retained 
excellent activity against both Escherichia 
coli and Klebsiella pneumoniae, while 

nitrofurantoin remained effective, 
particularly for E. coli. The high ESBL 
prevalence highlights the importance 
of considering resistance patterns in 
empirical treatment, promoting rational 
antibiotic use, and reinforcing ongoing 
local antimicrobial resistance surveillance 
as the key strategy to improve patient 
outcomes and limit further MDRO 
emergence.

DISCLOSURES 
Funding
This research received no external funding, 
grant support, or third-party financial 
assistance. The study was fully self-funded 
by the researchers. 

Conflict of Interest
The authors declare that there are 
no conflicts of interest regarding the 
publication of this paper. The authors have 
no financial or personal relationships with 
any organisation or individual that could 
have influenced the study design, data 
interpretation, or manuscript preparation. 

Author Contribution
MFLN served as the primary author, 
responsible for study conception, data 
collection, and analysis. MS acted as the 
first supervisor and contributing author, 
guiding study design, data interpretation, 
and critical manuscript drafting. 
AAGI served as the second supervisor, 
contributing to methodological oversight 
and manuscript review. All authors have 
read and approved the final version of the 
manuscript for submission. 

Ethical Considerations
This study received ethical approval from 
the Health Research Ethics Committee of 
Mangusada Regional Hospital, Badung 
Regency, under Decree No. 000.9/12170/
RSDM/2025. Patient confidentiality was 
strictly maintained throughout the study 
by anonymising all personal identifiers 
and ensuring that data were used solely for 
research purposes.

DAFTAR PUSTAKA
1.	 Tandjungbulu YF, Herman, Nurdin, Virgiawan 

AR, Askar M, Nurfadillah B. Variasi Hasil 
Pemeriksaan Sedimen Urin pada Pasien Suspek 
Infeksi Saluran Kemih. Jurnal Media Analis 

Kesehatan. 2023;14(1):32–42. doi:10.32382/
mak.v14i1.3263

2.	 Utami PR, Oktafiani MA. Uji Diagnostik 
Pemeriksaan Nitrit dengan Kultur Urin pada 
Suspek Infeksi Saluran Kemih. Jurnal Analis 
Kesehatan Klinikal Sains. 2021; 9(2):1-7. 

3.	 Mokos LF, Hinga IAT, Landi S. Hubungan Gaya 
Hidup terhadap Kasus Penyakit Infeksi Saluran 
Kemih (ISK) pada Wanita di Puskesmas Oebobo 
Kota Kupang Tahun 2022. SEHATMAS: Jurnal 
Ilmiah Kesehatan Masyarakat. 2023;2(2):368–
79. doi:10.55123/sehatmas.v2i2.1638

4.	 Annisah N, Setyawati T, Amri I. Faktor Risiko 
Infeksi Saluran Kemih (ISK): Literature 
Review. The Risk Factors Of Urinary Infection 
(UTI) : Literature Review. Journal of Medical 
Profession (MedPro). 2024; 6(1): 86-93

5.	 Kandarini Y, Mahadita W, Marciyasa PA. Profil 
Kuman pada Infeksi Saluran Kemih di Rumah 
Sakit Umum Pusat Sanglah Bali Tahun 2019-
2020. Jurnal Penyakit Dalam Udayana. 2020; 
4(2):45–52. doi:10.36216/jpd.v4i2.140

6.	 Putra IPWGA, Sukrama IDM, Iswari IS. 
Prevalensi Esherichia Coli pada Spesimen Urin 
Penderita Infeksi Saluran Kemih di RSUD 
Sanglah Tahun 2019. Jurnal Medika Udayana. 
2022;11(4):58–62.

7.	 Kesuma S, Wahyuni D, Azahra S. Profil Bakteri 
Patogen dan Antibiotik pada Gangren Diabetes 
Militus di RSUD Abdul Wahab Sjahranie 
Samarinda. Health Care : Jurnal Kesehatan. 
2023; 12(1): 159-170. doi: 10.36763/healthcare.
v12i1.370

8.	 Al Qahtani M, Naghib MEDM, Alshamrani 
AMM, Al Mazroua AM, Alayyaf ASA, Ofisan 
S Bin, et al. The incidence, clinical features 
and outcome of urinary tract infections in 
geriatric patients: A prospective longitudinal 
study. IJID Regions. 2024;13. doi:10.1016/j.
ijregi.2024.100469

9.	 Halim T, Khairunnahar, Khan A, Kulsum 
U, Begum M, Khatun H. Study of urinary 
tract infection in pregnancy and its effect on 
maternal and perinatal outcome. South East 
Eur J Public Health. 2025;26(S2). doi:10.70135/
seejph.vi.5747.

10.	 Jannah AF, Dewi O, Abidin Z. Perbandingan 
Efektivitas Antibiotik Golongan Sefalosporin 
Dan Golongan Kuinolon Pada Pasien Rawat 
Inap Infeksi Saluran Kemih Di RSUD Kota 
Madiun. Jurnal Ilmiah Farmasi. 2022; 
11(3):283-9.

11.	 Liang D, Wang ME, Dahlen A, Liao Y, 
Saunders AC, Coon ER, et al. Incidence of 
Pediatric Urinary Tract Infections before 
and during the COVID-19 Pandemic. 
JAMA Netw Open. 2024;7(1). doi:10.1001/
jamanetworkopen.2023.50061 

12.	 Alkhalifah YS, El Khatib H. Pediatric urinary 
tract infection and prevalence of antibiotic 
resistance – A retrospective study in the Qassim 
region. Saudi J Health Sci. 2025;14(1):58–65. 
doi:10.4103/sjhs.sjhs_144_24

13.	 Hadiyanto SVP, Izzah AZ, Nurhajjah S. 
Hubungan Faktor Risiko dengan Kejadian 
Infeksi Saluran Kemih pada Anak di RSUP 
Dr. M. Djamil Padang. Jurnal Ilmu Kesehatan 
Indonesia. 2023 ;4(2):115–23. doi:10.25077/
jikesi.v4i2.1059

https://doi.org/10.51559/jcmid.v6i1.111
https://doi.org/10.36216/jpd.v4i2.140
https://doi.org/10.36763/healthcare.v12i1.370
https://doi.org/10.36763/healthcare.v12i1.370
https://doi.org/10.1016/j.ijregi.2024.100469
https://doi.org/10.1016/j.ijregi.2024.100469
https://doi.org/10.70135/seejph.vi.5747
https://doi.org/10.70135/seejph.vi.5747
https://doi.org/10.1001/jamanetworkopen.2023.50061
https://doi.org/10.1001/jamanetworkopen.2023.50061
https://doi.org/10.4103/sjhs.sjhs_144_24
https://doi.org/10.25077/jikesi.v4i2.1059
https://doi.org/10.25077/jikesi.v4i2.1059


18 Published by the Indonesian Society for Clinical Microbiology | JCMID 2026; 6(1): 12-18 | doi: 10.51559/jcmid.v6i1.111

ORIGINAL ARTICLE

14.	 Ramadhan C, Astuti D, Widyastuti R, 
Sulistyorini M. Analisis Faktor Resiko Sebagai 
Upaya Pencegahan terhadap Kejadian Kasus 
Infeksi Saluran Kemih. CoMPHI Journal: 
Community Medicine and Public Health 
of Indonesia Journal. 2023;4(2):153-9. doi: 
10.37148/comphijournal.v4i2.160

15.	 Bintari NWD, Prihatiningsih D, Purwanti 
IS, Devhy NLP, Widana AAGO. Optimalisasi 
Kesehatan Remaja Melalui Deteksi Dini Infeksi 
Saluran Kemih di SMK Kesehatan Bali Medika. 
JAI: Jurnal Abdimas ITEKES Bali Institut 
Teknologi dan Kesehatan (ITEKES) Bali. 
2024;8(1):10–7.  doi: 10.37294/jai.v4i1.586

16.	 Hasan ZA, Rafika. Profil Pemeriksaan Pada 
Sedimen Urin Pasien Infeksi Saluran Kemih 
Menggunakan Alat Dirui FUS-100. Jurnal 
Media Analis Kesehatan. 2021;12(1):41. 
doi:10.32382/mak.v12i1.2077

17.	 Dicu-Andreescu I, Penescu MN, Căpușă C, 
Verzan C. Chronic Kidney Disease, Urinary 
Tract Infections and Antibiotic Nephrotoxicity: 
Are There Any Relationships? Medicina 
(Lithuania). 2023 ;59(1):1-13. doi:10.3390/
medicina59010049 

18.	 Zhang J, Jia H, Han H. Emerging drivers of 
female bladder cancer: a pathway to precision 
prevention and treatment. Front Oncol. 
2025;15:1-9. doi:10.3389/fonc.2025.1497637

19.	 Iswanto ED, Silviani Y. Hubungan Kejadian 
Infeksi Saluran Kemih (ISK) dengan Nilai 
HBA1C pada Pasien Prediabetes dan Diabetes. 
Jurnal Kesehatan Kusuma Husada. 2024;15(1): 
62-70. doi: 10.34035/jk.v15i1.1058

20.	 Werneburg GT. Catheter-Associated Urinary 
Tract Infections: Current Challenges and 
Future Prospects. Res Rep Urol. 2022;14:109–
33. doi:10.2147/RRU.S273663

21.	 Donkor GY, Dontoh E, Owusu-Ofori A. A 
cross-sectional study on the prevalence of 
antibiotic use before laboratory tests at two 
Ghanaian hospitals. PLoS One. 2019;14(1):1-
12. doi:10.1371/journal.pone.0210716 

22.	 Vaca DJ, Dobler G, Fischer SF, Keller C, Konrad 
M, Von Loewenich FD, et al. Contemporary 
diagnostics for medically relevant fastidious 
microorganisms belonging to the genera 
Anaplasma, Bartonella, Coxiella, Orientia, and 
Rickettsia. FEMS Microbiol Rev. 2022;46(4):1-
19. doi:10.1093/femsre/fuac013 

23.	 Kapesa C, Mumbula EM, Kwenda HC. 
Prevalence of gram-negative bacterial causes of 
urinary tract infection and their antimicrobial 
susceptibility profile at the university 
teaching hospitals in Lusaka, Zambia. Sci Afr. 
2025;27(e02558):1-7. doi:10.1016/j.sciaf.2025.
e02558

24.	 Gebretensaie Y, Atnafu A, Girma S, Alemu 
Y, Desta K. Prevalence of Bacterial Urinary 
Tract Infection, Associated Risk Factors, and 
Antimicrobial Resistance Pattern in Addis 
Ababa, Ethiopia: A Cross-Sectional Study. Infect 
Drug Resist. 2023;16:3041–50. doi:10.2147/
IDR.S402279

25.	 Kurniawathi NLR, Setyojatmiko I, Budayanti 
NNS. Karakteristik Antibiogram Isolat 
Escherichia Coli dan Klabsiella Pneumoniae 
dari Ruang Intersive Care Unit dan Non-

Intersive Care Unit di RSUD Sanglah Selama 
Tahun 2018-2020. Jurnal Kedokteran: Media 
Informasi Ilmu Kedokteran dan Kesehatan. 
2021;7(1):8–17. doi:10.36679/kedokteran.
v7i1.421

26.	 Tinta I, Aristo, Sabir M, Diana V. Multi-
Resisten Antibiotik pada Infeksi Saluran Kemih 
(Sistitis): Lapoiran Kasus. Journal of Medical 
Profession (MedPro). 2023; 5(2):138-145.

27.	 Adhiputra IKAI, Setiabudy M. Fluoroquinolone 
Should be Reconsidered as Empirical Therapy 
for Adult Inpatient Urinary Tract Infections 
in Tertiary Hospital: a Perspective Descriptive 
Study from the Microbiological and Cost-
effectiveness Aspects. Journal of Clinical 
Microbiology and Infectious Diseases (JCMID). 
2023;3(1):24–8. doi:10.51559/jcmid.v3i1.47

28.	 Wawan AHH, Dahliana A, Hakim S. Pengaruh 
Sirkumsisi Terhadap Kejadian Infeksi Saluran 
Kemih pada Balita Laki-Laki Usia 2-5 Tahun 
Dijembrana, Bali. CALYPTRA Vol. 2023; 
12(1):1-10

29.	 Ananta Y, Mustofa S, Septiani L, Burman H. 
Infeksi Saluran Kemih Akibat Penggunaan 
Kateter pada Pasien Rawat Inap di Rumah 
Sakit. 2024; 5(1):25-31.

30.	 Kalu M, Jorth P, Wong-Beringer A. Comparison 
of phenotypic and genetic traits of ESBL-
producing UPEC strains causing recurrent or 
single episode UTI in postmenopausal women. 
Ann Clin Microbiol Antimicrob. 2025;24(1):1-
11.  doi:10.1186/S12941-025-00779-7 

https://doi.org/10.51559/jcmid.v6i1.111
https://doi.org/10.37148/comphijournal.v4i2.160
https://doi.org/10.37294/jai.v4i1.586
https://doi.org/10.32382/mak.v12i1.2077
https://doi.org/10.3390/medicina59010049
https://doi.org/10.3390/medicina59010049
https://doi.org/10.3389/fonc.2025.1497637
https://doi.org/10.34035/jk.v15i1.1058
https://doi.org/10.2147/RRU.S273663
https://doi.org/10.1371/journal.pone.0210716 
https://doi.org/10.1093/femsre/fuac013
https://doi.org/10.1016/j.sciaf.2025.e02558
https://doi.org/10.1016/j.sciaf.2025.e02558
https://doi.org/10.2147/IDR.S402279
https://doi.org/10.2147/IDR.S402279
https://doi.org/10.36679/kedokteran.v7i1.421
https://doi.org/10.36679/kedokteran.v7i1.421
https://doi.org/10.51559/jcmid.v3i1.47
https://doi.org/10.1186/S12941-025-00779-7

