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Abstract

Background: Klebsiella pneumoniae (K. pneumoniae) caused urinary tract infections (UTIs) are the rise all over the
world and have emerged as a significant issue for public health. K. pneumoniae's characteristics as a uropathogen and
their antimicrobial susceptibility pattern will be examined in this study at a tertiary care hospital.

Method: The Clinical Microbiology laboratory at Prof. Dr. I. G. N. G. Ngoerah General Hospital was where this descriptive
retrospective cross-sectional study was carried out. All urine cultures were included in this study, and Vitek-2 Compact
(BioMerieux®) was used to identify and test for bacterial susceptibility. Data were collected over a period February-
September 2020.

Result: The results show 60 isolates K. pneumoniae was isolated from urine specimens. This study included outpatients
and inpatients of both sex with different age. The male (51.7%) has the highest rate of infection compared to the female
(48.3%), with adult patients (76.7%) and child patients (23.3%), whereas Extended-Spectrum f3-Lactamase (ESBL)
producing K. pneumoniae (53.3%) and non-ESBL (46.7%). The antimicrobial susceptibility test showed that K
pneumoniae mostly sensitive to meropenem (96.7%) and amikacin (93.3%) and resistance to nitrofurantoin (73.3%)
and ciprofloxacin (65%).

Conclusion: This study found that the percentage of ESBL producing K. pneumoniae was 53.3%. Antibiotics that are
often used for the treatment of UTIs, ciprofloxacin and trimethoprim/sulfamethoxazole, have high resistance rate of
65% and 51.7%, respectively. In addition, Ertapenem, meropenem, and amikacin had the highest antimicrobial
sensitivity rates.
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1. Introduction

Clinicians in developing nations frequently encounter urinary tract infections (UTIs), one of the most prevalent
infectious diseases. It is estimated that at least 250 million people worldwide experience them annually. Although a
wide variety of microorganisms can cause UTIs, Escherichia coli and other Enterobacteriacae are the most prevalent
pathogens in the community, accounting for approximately 75% of all isolates. Urinary tract infections (UTIs) are one
of the most frequent infectious diseases around the world. Urinary tract infections comprise ranges of disorders
including pyelonephritis (infection of the kidney) and cystitis (infection of the bladder), which are defined by the
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presence of microorganisms in urinary tract [1]. The relative prevalence of the pathogens is affected in different ways
by age, sex, catheterization, and hospitalization.

About half of all women will experience UTIs at some point in their lives. A urinary tract infection (UTI) can be brought
on by a number of different bacteria, such as Escherichia coli (E. coli), K. pneumoniae, Proteus mirabilis, Pseudomonas
aeruginosa, Serratia and Enterococci genus [2]. K. pneumoniae is the most common uropathogen after E. coli. A study in
Italy in 2012 stated that 13,820 uropathogens were isolated and their prevalence was analyzed according to the sex and
age group of the patient. Overall E. coli produced 67.6% of all isolates, followed by K. pneumoniae (8.8%), Enterococcus
faecalis (6.3%), Proteus mirabilis (5.2%), and Pseudomonas aeruginosa (2, 5%) [3]. K pneumoniae is often an
opportunistic pathogen implicated in UTI and catheter-associated bladder tract infections (CAUTI) in hospitalized
patients and compromised individuals. K. pneumoniae has many virulence factors such as capsule, adhesin, endotoxin
and siderophore and is able to produce extended spectrum beta-lactamase (ESBL) enzymes which cause K. pneumoniae
to have resistance to various types of antibiotics, especially third generation cephalosporins and monobactams [4].

Delay in appropriate antimicrobial therapy, including inappropriate empirical antibiotic treatment of multidrug-
resistant (MDR) bacteria, can lead to adverse outcomes and potentially increased mortality, a longer hospital stays, and
higher costs in patients with severe forms of UTI [5]. Local susceptibility studies are required to identify the most
effective medications because the geographical location has a significant impact on the antibiotic resistance that is
prescribed. This will greatly improve empirical prescribing and reduce treatment cost and duration. The rise in bacterial
antibiotic resistance is largely attributable to a lack of regulations regarding the over-the-counter availability of
antibiotics, which encourages excessive and irrational antibiotic use as well as increased consumption and
inappropriate prescribing [6].

Due to physicians' lack of awareness of UTIs, many patients may be diagnosed too late or never at all, despite the high
prevalence of the condition. Many cases are referred to the hospital when UTI becomes severe. Knowing the description
of the UTI patients at Prof. Dr. [.G.N.G. Ngoerah General Hospital is important because it can help with early diagnosis
and the right treatment.

2. Material and methods

The descriptive cross-sectional design of this study was used to collect secondary data from the medical records of UTI
patients treated at Prof. Dr. .G.N.G. Ngoerah General Hospital February - September 2020. The study was conducted at
Prof.Dr. [.G.N.G Ngoerah General Hospital in Denpasar. All patients with UTI who visited at Prof. Dr. I.G.N.G Ngoerah
General Hospital, between February and September 2020 comprised the study population. The inclusion criteria for
this study were patients with UTI who came at Prof.Dr. I.G.N.G Ngoerah General Hospital, February - September 2020.
Patients with UTI who did not have complete medical records that included information about all of the variables being
studied were excluded.

An assessment and statement of the ethical suitability of this study was provided by the Research Ethics Commission of
the Faculty of Medicine, Udayana University, Prof. Dr. LG.N.G Ngoerah General Hospital Denpasar
(1701/UN14.2.2.VI1.14/LT/2023).

3. Results

This research is a descriptive study using a cross-sectional design. From the medical record data, it was found that there
were 60 patients with UTI who came to Prof. Dr. .G.N.G. Ngoerah General Hospital in the period February - September
2020. Characteristics of patients with UTI are presented in tabular form.
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Table 1 Characteristics of Antibiotic susceptibility to Klebsiella pneumoniae
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Based on the table above, the highest level of susceptibility to K. pneumoniae bacteria is in the drugs ertapenem,
meropenem, and amikacin with a range of values 0f 93.3 - 96.7. Through the standard Kirby-Bauer disk diffusion method
and using commercial disks, antimicrobial sensitivity and resistance were determined based on the Clinical and
Laboratory Standards Institute (CLSI) system.

Table 2 Patient based on gender

Gender | N | %
Male 31 | 51.7
Female | 29 | 48.3

Total 60 | 100

Based on the gender of a total of 60 patients with UTIs shown in table 1, it shows that the percentage of UTIs in male
patients is higher than that of female with respective percentages of 51.7% and 48.3%.

Table 3 Patient based on age

Age N | %

Child (s 18 years old) | 14 | 23.3
Adult (> 18 years old) | 46 | 76.7
Total 60 | 100

Based on table 3, the group with the highest characteristics of UTI age distribution, namely as many as 23.3% less with
underage (child) and mostly answer 76.7% are adult.

Table 4 ESBL percentage

ESBL 32| 533
Non ESBL | 28 | 46.7

Total 60 | 100
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Based on table 4, the group with the highest characteristics of UTI ESBL percentage, namely as many as 53.3 % with
ESBL and 46.7% non ESBL.

Table 5 Characteristics based on hospitalized

Hospitalized | N | %

Outpatient 4 |67

Inpatient 56 | 93.3

Total 60 | 100

Based on table 5, the group with the highest of characteristics UTI hospitalized, which is 93.3% dominantly inpatient
rather than 6.7% outpatient.

4., Discussion

In order to successfully treat patients who are complaining of UTIs and decide on an appropriate course of treatment,
itis critical to identify the characteristics of uropathogens as well as patterns of antimicrobial sensitivity and resistance.
The nature, rates, and patterns of antimicrobial sensitivity and resistance to uropathogens have been the subject of
numerous studies.

One of the most important findings of our study was that ciprofloxacin 65% and trimethoprim/sulfamethoxazole 51.7%
showed high levels of resistance. This is in appropriate with the current global epidemiology, some antibiotics,
especially fluoroquinolones and trimethoprim/sulfamethoxazole, can no longer be used for the empiric treatment of
some infections, including UTI, because of their high resistance rate [7]. AlKhateeb et al (2016) in their study also shows
high resistance to ciprofloxacin (90.9%). This is a sad finding for the world because fluoroquinolones may have been
used as over-the-counter medications for mild infections prior to the first medications [8].

In addition, Ertapenem, meropenem, and amikacin had the highest antimicrobial sensitivity rates (over 90%) according
this study. Appropriate with other study, fosfomycin, amikacin, and meropenem all demonstrated a significant
sensitivity rate against K. pneumoniae uropathogens, ranging from 81% to 99,7% [3].

In our study the largest percentage of UTI patients was male (51.7%) and this is different from the study of Giancola et
al where female patients were the most common as much as 66.7%, in line with other studies where women were most
often affected by UTIs [9]. This could be because of a few inclining factors explicit toward ladies. UTIs are most
commonly seen in sexually active young women. Other susceptible adults include the elderly and patients requiring
urethral catheterization [2]. These results are in appropriate with our study where children are less common than
adults, 23.3% and 76.7%, respectively.

ESBL-producing K. pneumoniae were found 53.3% of the cases in the study, so we looked into their presence. Our
findings are very different from the study by Martin et al,, in that study the proportion of ESBL producing K. pneumoniae
was 6.6%. In terms of ESBL production, K. pneumoniae had greater antimicrobial resistance than E. coli [10].

5. Conclusion

This study found that the percentage of ESBL producing K. pneumoniae was 53.3%. Antibiotics that are often used for
the treatment of UTIs, ciprofloxacin and trimethoprim/sulfamethoxazole, have high resistance rate of 65% and 51.7%,
respectively. In addition, Ertapenem, meropenem, and amikacin had the highest antimicrobial sensitivity rates.
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