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Abstract 

Urinary tract infections (UTIs) are common bacterial infections in children requiring antibiotic therapy, but 

irrational use can lead to resistance and adverse outcomes. This study aimed to evaluate the rationality of 

antibiotic prescribing in pediatric UTI cases based on established management guidelines. Using a descriptive 

observational and retrospective design, data were collected from medical records of pediatric inpatients 

diagnosed with UTI at Ir. Soekarno Sukoharjo Regional General Hospital in 2024. Evaluation focused on the 

accuracy of patient selection, antibiotic choice, and dosage appropriateness according to national standards, 

while clinical outcomes were assessed from temperature normalization at discharge. Results showed that most 

antibiotic prescriptions adhered to clinical guidelines, with appropriate antibiotic selection and dosing 

contributing to positive treatment outcomes. All patients demonstrated clinical improvement, reflected by 

normalization of body temperature at discharge. The study concludes that antibiotic prescribing for pediatric 

UTI at the study site was generally rational and effective, supporting favorable clinical recovery. Continuous 

monitoring and adherence to antibiotic stewardship principles are essential to maintain treatment efficacy and 

minimize the risk of resistance development. 
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INTRODUCTION 

 
Urinary Tract Infection (UTI) is one of the most common bacterial infections in the pediatric 

population, with a global prevalence of 6-8% in febrile infants, sick children in primary care, and older 

children with urinary symptoms (Anggraini et al., 2020; Kaufman et al., 2019). According to the World 

Health Organization (2019), UTIs rank second as the most common infectious disease after respiratory 

tract infections, with approximately 8.3 million cases reported annually globally. Recent epidemiological 

data indicate that approximately 150 million people worldwide are diagnosed with UTIs annually, with 

Escherichia coli as the predominant pathogen causing 80-87% of cases in the pediatric population 

(Megawati et al., 2023; Maringhini et al., 2024). The anatomical and physiological characteristics of the 

urinary tract in children are different from those in adults, combined with an immature immune system, 

making the pediatric population highly susceptible to this infection with the potential for long-term 

complications such as kidney scarring and impaired renal function (Zemer et al., 2024). 

The clinical manifestations of UTI in children present significant diagnostic complexity due to 

nonspecific symptoms and variations according to age group. Neonates and infants often present with 

nonspecific systemic manifestations such as fever, irritability, vomiting, and failure to thrive, while older 

children may present with more classic symptoms such as dysuria, urgency, and suprapubic pain (Pohl & 

Rushton, 2021; Erdiana & Teng, 2025). Recent epidemiological studies project an increase in the global 

burden of UTI, with a predicted increase in the incidence rate reaching 6,486.39 per 100,000 population 

by 2050, indicating a significant upward trend of 43.50% compared to 2022 (He et al., 2025). An accurate 

diagnosis requires a combination of history taking, physical examination, urinalysis, and urine culture, 
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but interpretation of test results in children is often challenging due to the difficulty of obtaining sterile 

specimens and the variability of symptoms across age groups (Maringhini et al., 2024). 

Antimicrobial resistance in pediatric UTI pathogens has become a serious global threat, with the 

increasing prevalence of extended-spectrum beta-lactamase (ESBL)-producing bacteria and resistance to 

first-line antibiotics. A recent multinational study showed that E. coli resistance to ampicillin reached 

53.4% in OECD countries and 79.4% in non-OECD countries, while resistance to trimethoprim-

sulfamethoxazole ranged from 23.6% to 60.3% depending on the country's economic status (Zemer et al., 

2024). Alarming data show a significant increase in the prevalence of ESBL-producing E. coli from 6.1% 

in 2007 to 25.4% in 2021, with very high levels of resistance to third-generation cephalosporins (>90%) 

and fluoroquinolones (Lin et al., 2025). This phenomenon of antimicrobial resistance not only increases 

morbidity and mortality but also contributes to increased health care costs and longer duration of 

hospitalization (Bamford et al., 2024). 

Irrational antibiotic use has been identified as a major driver of antimicrobial resistance, with 

approximately 50% of antibiotic therapy initiated inappropriately without proper identification of the 

etiologic agent. Evaluative studies indicate that 50-80% of antibiotic use in pediatric UTIs is still 

considered irrational based on the 4T criteria (correct indication, correct patient, correct drug, and correct 

dose), with varying degrees of rationality across healthcare institutions (Amrullah et al., 2022; Rismayanti 

& Bakhtiar, 2023). The Indonesian context presents particular challenges in managing pediatric UTIs, 

where access to microbiology services remains limited, implementation of antimicrobial stewardship 

(AMS) programs faces various structural and organizational barriers, and resistance patterns vary 

significantly across regions (Limato et al., 2022). Systematic research on the optimization of antibiotic 

use in Indonesia shows that the implementation of AMS in hospitals still faces limitations in resources, 

microbiology laboratory infrastructure, and hierarchical organizational structures that hinder the 

effectiveness of stewardship programs (Brigadoi et al., 2024). 

This study aims to evaluate antibiotic use in pediatric UTI patients at Ir. Soekarno Sukoharjo 

Regional General Hospital analyzes the rationality of antibiotic use, including appropriate indications, 

appropriate patient selection, appropriate drug selection, and appropriate dosage according to national 

management guidelines, and identifies the relationship between rationality of drug use and patient clinical 

outcomes. The urgency of this study is very high considering the increasing prevalence of antimicrobial 

resistance in pediatric UTI pathogens and the need for local data to optimize antibiotic use in the post-

COVID-19 pandemic era, which has changed global antibiotic use patterns (Selifiana et al., 2023). The 

novelty of this study lies in the comprehensive approach to evaluating the quantity and quality of 

antibiotic use using multiple methods assessment, a combination of Gyssens criteria analysis with 

outcome-based evaluation, and a focus on a regional hospital setting that is representative of the 

characteristics of Indonesian health services. This can contribute evidence-based data to the development 

of rational antibiotic use policies and antimicrobial stewardship programs at the regional level (Erdiana 

& Teng, 2025; He et al., 2025). 

 

 

RESEARCH METHODS 
 

Types and Methods of Research 

This study employed a retrospective observational research design with a descriptive quantitative 

approach. According to Sugiyono (2021), quantitative research is a research method based on the 

philosophy of positivism and is used to study specific populations or samples. The sampling technique is 

generally random, and data collection using research instruments, and quantitative or statistical data 

analysis is used to test predetermined hypotheses. Retrospective research is defined as a non-

interventional observational study that involves a review and reassessment of medical record databases 

to analyze past events (de Sanctis et al., 2022). This retrospective research design was chosen because it 

is time-efficient and relatively low-cost, and allows researchers to analyze data already available in 

medical records without the need for intervention or manipulation of research subjects (Gardner & Hunt, 

2023). This study adopted the Drug Utilization Evaluation (DUE) framework, which is a comprehensive 
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review to evaluate the marketing, distribution, prescribing, and use of drugs in the community with the 

aim of ensuring drug therapy is in accordance with current standards of care (Sarfaraz et al., 2025). 

The antibiotic use evaluation method in this study refers to the 4T rationality criteria (correct 

indication, correct patient, correct drug, and correct dose) based on the Regulation of the Minister of 

Health of the Republic of Indonesia Number 28 of 2021 concerning Guidelines for Antibiotic Use, and 

uses the WHO core drug use indicators. This evaluative approach aligns with the WHO recommendation 

that Drug Utilization Review (DUR) is a systematic and continuous quality improvement activity to 

ensure effective and appropriate drug use (Carver et al., 2023). Creswell & Creswell (2023) emphasize 

that a quantitative research design with a descriptive-evaluative approach is highly appropriate for 

examining the phenomenon of drug use in healthcare settings because it allows for objective measurement 

of quantifiable variables and comparison with established standards. 

Data Analysis Instruments and Techniques 

The research instrument used was a data collection sheet (case report form) developed based on 

WHO guidelines for drug use investigations in healthcare facilities, covering patient demographic data, 

clinical information, antibiotic prescribing patterns, and therapeutic outcomes. Secondary data was 

obtained through a review of the medical records of inpatients diagnosed with UTI in 2024 at Ir. Soekarno 

Sukoharjo Regional General Hospital. According to Sugiyono (2022), secondary data is a data source that 

does not directly provide data to the data collector, but rather through other people or documents, which, 

in the context of health research, are medical records stored in the hospital information system. Data 

collection was carried out using a systematic documentation method using a structured checklist to ensure 

the consistency and completeness of data collected from each medical record (Ramgopal et al., 2025). 

The data analysis technique used descriptive analysis with the help of SPSS software version 29.0 

for quantitative data processing and Microsoft Excel 2021 for data management. The analysis was 

conducted descriptively by presenting data in the form of frequency distributions, percentages, means, 

and standard deviations according to the type of variable analyzed. To evaluate the rationality of antibiotic 

use, WHO core drug use indicators were applied, including the average number of drugs per prescription, 

the percentage of drugs prescribed by generic name, the percentage of prescriptions containing antibiotics, 

the percentage of drugs prescribed from the Essential Medicine List (EML), and other indicators relevant 

to the research context (Goruntla et al., 2023). The assessment of the rationality of antibiotic use was 

conducted by comparing actual prescribing practices with standards established in national and 

international guidelines, then calculating the percentage of accuracy for each evaluation parameter. 

Analysis of the relationship between rationality of drug use and clinical outcomes used non-parametric 

statistical tests, considering the characteristics of the data that were not normally distributed, in line with 

recommendations for evaluative research in clinical settings (Chenchula et al., 2022). 

Population and Sample 

The population of this study was all pediatric patients aged 0-18 years diagnosed with UTI and 

receiving inpatient care at Ir. Soekarno Sukoharjo Regional General Hospital between January and 

December 2024. According to Sugiyono (2021), a population is a generalized area consisting of objects 

or subjects that have certain qualities and characteristics determined by researchers to be studied and then 

conclusions drawn. The selection of the pediatric UTI patient population was based on the consideration 

that this age group has specific pathophysiological characteristics, bacterial resistance patterns, and 

therapeutic approaches that require separate evaluation (Maringhini et al., 2024). The sampling technique 

used is total sampling or census, namely a sampling technique in which all members of the population 

who meet the inclusion criteria are used as research samples. 

Inclusion criteria included pediatric patients aged 0 months to 18 years diagnosed with UTI based 

on clinical and laboratory examinations, receiving antibiotic therapy for UTI treatment, and hospitalized 

at Ir. Soekarno Sukoharjo Regional General Hospital during 2024, and having complete and accessible 

medical records. Exclusion criteria included patients with a documented history of severe allergy to 

antibiotics, patients not receiving antibiotics as part of UTI treatment, patients referred to another hospital 

before completion of therapy, and patients with incomplete or inaccessible medical records. The 

application of strict inclusion and exclusion criteria aimed to minimize selection bias and ensure 

homogeneity of the study sample, as emphasized in the guidelines for conducting retrospective 

observational studies (de Sanctis et al., 2022). Based on preliminary data from the medical records 

department of Ir. Soekarno Sukoharjo Regional General Hospital, it is estimated that there are 
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approximately 60-80 pediatric UTI cases per year that meet the study inclusion criteria; thus, using the 

total sampling technique can provide a comprehensive representation of the target population. 

Research Procedures 

The research procedure began with an ethical clearance application to the Health Research Ethics 

Commission (KEPK) of Ir. Soekarno Sukoharjo Regional General Hospital and a research permit 

application to the hospital director. After obtaining ethical and administrative approval, coordination was 

conducted with the medical records department to identify and access patient data that met the research 

criteria. The next stage was the compilation of the research database using a coding system to maintain 

patient confidentiality, in line with research ethics principles that emphasize the protection of privacy and 

confidentiality of subject data (de Sanctis et al., 2022). The data collection process was carried out 

systematically using a validated structured worksheet, including the extraction of demographic, clinical, 

therapeutic, and patient outcome data from electronic and manual medical records. 

Evaluation of the rationality of antibiotic use is conducted through several stages of analysis, 

starting with an assessment of the appropriateness of the indication based on clinical diagnosis and 

supporting examination results, an assessment of patient appropriateness by considering contraindications 

and allergy history, an assessment of drug appropriateness based on the antimicrobial spectrum and local 

resistance patterns, and an assessment of dosage appropriateness based on pediatric dosage calculations 

in accordance with therapeutic guidelines (WHO, 2019). Each evaluation parameter is assessed 

independently by researchers using established standard references, and in doubtful cases, consultation 

with a clinical pharmacologist is conducted to ensure the accuracy of the assessment. The collected data 

is then verified and cleaned to remove missing data or outliers that could affect the validity of the analysis 

results (Ramgopal et al., 2025). 

The data analysis phase was conducted using a multi-level approach, starting with univariate 

analysis to describe the baseline characteristics of the study population, followed by bivariate analysis to 

evaluate the relationship between drug rationality variables and clinical outcomes, and multivariate 

analysis, if necessary, to control for confounding variables. Interpretation of results was carried out by 

comparing the study findings with WHO standards, national guidelines, and the results of similar studies 

in comparable settings. Internal validity of the study was maintained through the application of strict 

inclusion and exclusion criteria, standardization of the data collection process, and the use of validated 

instruments. While external validity was considered through comparability of the characteristics of the 

study population with pediatric UTI patient populations in similar hospitals (Creswell & Creswell, 2023). 

Limitations of retrospective observational studies, such as potential bias and confounding factors, were 

anticipated through sensitivity analysis and a comprehensive discussion in the interpretation of the study 

results. 

 

RESULTS AND DISCUSSION 

 

Patient Characteristics Based on Gender 

Grouping of Urinary Tract Infection patients based on gender has the aim of knowing how 

many Urinary Tract Infection patients are female and male, and to compare which gender is 
most affected by Urinary Tract Infection in the inpatient and outpatient installations of Ir. 

Soekarno Sukoharjo Regional General Hospital in 2024. 

The following are the characteristics of Urinary Tract Infection patients in the Inpatient and 

Outpatient Units of Ir. Soekarno Sukoharjo Regional Hospital in 2024, based on gender. 

Table 1. Characteristics of Urinary Tract Infection patients based on gender 

No Gender Number of 

Patients 

Percentage 

(%) 

1.  Man 22 36.0% 

2.  Woman 39 64.0% 

 Total 61 100% 

    

Based on Table 1. The results of the data grouping of the gender of urinary tract infection 
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patients at RSUD Ir. Soekarno Sukoharjo inpatient and outpatient in 2024. The data in this study 
shows that urinary tract infection patients with female gender (64.0%) are more than male 

patients (36.0%). This is due to the difference in the length of the urethra, where the length of 
the urethra in women is only 4 cm, while in men it is approximately 17.5 cm to 20 cm. The 

difference in the length of the urethra causes women to be more at risk of developing UTIs 
because it is located close to the anus so that microorganisms can more easily reach the urethra 

and cause infection, while the risk of UTI in men is low because in addition to the urethra being 

longer, it also has prostate fluid that protects against bacterial infections due to its bactericidal 
properties. (Agustiningrum et al., 2024). 

This finding aligns with previous theories and research suggesting that girls are at higher 

risk of developing UTIs. Anatomically, the female urethra is shorter and located closer to the 

anus than the male, facilitating the migration of bacteria from the perianal area to the urinary 
tract. Furthermore, in infants and toddlers who have not yet been trained in personal hygiene, 

the risk of urinary tract contamination also increases. In research bySelifiana et al 2023Also 
explained that UTI sufferers in women were more common, with a total of 101 (65.58%) 

patients, while in men, there were 53 (34.42%). The same researchRismayanti & Bakhtiar in 
2023Explained that the incidence of urinary tract infections was dominated by women, 

amounting to 38 patients (60.9%), while men accounted for 17 patients (30.91%). 

This is because the female urethra is closer to the anus than the male urethra, allowing 

bacteria to easily enter the urinary tract and nest in the surrounding organs. The female urethral 
meatus is located close to the anus, allowing bacteria to easily enter the urinary tract and cause 

infection. Poor genital hygiene is also a reason why women are susceptible to urinary tract 

infections, such as poor handwashing habits and the incorrect method of wiping the genitals 
from back to front after urinating and defecating. Wet genitals can allow fungi and bacteria to 

multiply, which can infect the area around the genitals. As a result, it can cause reproductive 
health problems such as urinary tract infections.(Ismayanti, 2024). 

Patient Characteristics Based on Age 

Table 2. Characteristics of Urinary Tract Infection Patients Based on Age 

No Age (Years) Number of 

Patients 

Percentage (%) 

1.  13 years old 11 18.0% 

2.  4 – 6 years 17 27.9% 

3.  7 – 9 years 17 27.9% 

4.  10 – 12 years 13 21.3% 

5.  13 – 15 years 1 1.6% 

6.  16 – 18 years 

old 

2 3.2% 

 Total 61 100% 

Based on Table 2, the characteristics of urinary tract infection patients from 61 patients, 

the most common age groups were 4-6 years and 7-9 years, with 17 patients (27.9%) each. This 
was followed by the 10-12 years age group with 13 patients (21.3%), and the 1-3 years age 

group with 11 patients (18.0%). Meanwhile, the 13-15 years and 16-18 years age groups 
recorded the fewest number of patients, with only 1 patient (1.6%) and 2 patients (3.2%) 

respectively. 

This distribution indicates that the majority of urinary tract infection patients are between 

preschool and early elementary school age. This is a developmental period when children 
become more physically active and often lack good genital hygiene habits. Furthermore, 

suboptimal urinary control and frequent urinary retention among school-age children can be 

risk factors for urinary tract infections.(Pardede et al., 2020). 
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This is in line with research.Adhitama et al 2021Explains that the highest incidence of 

Urinary Tract Infections is in the 0-11 year age group with 57 cases (90.5%). Urinary tract 

infections are often experienced by women because women have a shorter urethra compared to 
men, so the female population has a greater risk of bacterial infection in the perineum and the 

urinary bladder.(Gunduz & Altun, 2020). 

 

 

Patient Characteristics Based on Body Weight 

Table 3. Patient Characteristics Based on Body Weight 

No Body Weight 

(Kg) 

Number of 

Patients 

Percentage (%) 

1.  9 – 14 kg 12 19.6% 

2.  15 – 20 kg 19 31.1% 

3.  21 – 26 kg 8 13.1% 

4.  27 – 32 kg 10 16.3% 

5.  33 – 38 kg 5 8.1% 

6.  39 – 47 kg 5 8.1% 

7.  48 – 50 kg 2 3.2% 

 Total 61 100% 

 

Based on Table 3. Showing that the characteristics of urinary tract infection patients from 

61 patients are known, the largest group is in the range of 15–20 kg, namely 19 patients (31.1%). 
This shows that most patients are in the toddler to preschool age; this group is the largest 

population in this study, which indicates that early childhood is a group that is quite vulnerable 
to urinary tract infections. 

The second largest group was the 9-14 kg group with 12 patients (19.6%), followed by the 

27-32 kg group with 10 patients (16.3%). Meanwhile, patients weighing over 33 kg were 

relatively few, with only 5 patients in the 33-38 kg and 39-47 kg groups each (8.1%), and only 
2 patients in the 48-50 kg group (3.2%). 

This distribution reflects that the majority of UTI patients in this study were young to 

middle-aged children, who still have developing immune systems and are more susceptible to 

UTIs. Antibiotic dose adjustments in pediatric patients are highly weight-dependent, making 
this distribution important in evaluating the appropriateness of antibiotic 

administration.(Agustiningrum et al., 2024). 

Growth is a matter related to the problem of changes in size, quantity, and dimension that 

can be measured by weight and length. Development is the increase in ability in more complex 
body structures and functions in a regular and predictable pattern as a result of the maturation 

process.(Sunaryanti et al., 2020). 

Factors influencing a child's growth and development are broadly divided into two 

categories: genetic and environmental. Genetic factors play a key role in achieving optimal 
growth and development, resulting in healthy children who grow into high-quality individuals. 

Good growth is characterized by the intensity and speed of cell division, tissue sensitivity to 

stimuli, the age of puberty, and the cessation of bone growth. The environment significantly 
influences a child's growth and development. The environment referred to here encompasses 

the biophysico-psychosocial and spiritual environments that influence a child from conception, 
birth, growth, and development into adulthood, and ultimately, the end of life. Environmental 

factors are broadly divided into three categories: prenatal, intranatal, and postnatal. Nutrition 
and immunization are part of the postnatal environment that influences a child's growth and 

development (Sunaryanti et al., 2020). 
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Changes in body weight are a very important indicator for monitoring children's growth. If 

the child's weight gain (BB) is lower than it should be, the child's growth will be disrupted, and 

the child is at risk of experiencing malnutrition, and vice versa if the weight gain is greater than 
it should be, it is an indication of the risk of overnutrition (Hanifah, 2020). 

 

 

 

 

Classes Based on Antibiotic Groups 

Table 4. Groups 

No 
Group 

Antibiotics 

Name 

Antibiotics 

Amount 

Patient 
Percentage 

 Single Therapy    

1.  Fluoroquinolones 
Ciprofloxacin 

Levofloxacin 

- 

1 

- 

1.6% 

2.  
3rd generation 

cephalosporin 

Cefixime 

Ceftriaxone 

Cefotaxime 

15 

- 

2 

24.5% 

- 

3.2% 

3.  Penicillin 

Amoxicillin 

Ampicillin 

Sulbactam 

Ampicillin 

Injection 

- 

- 

 

2 

- 

- 

 

3.2% 

4.  Aminoglycosides Gentamicin - - 

 
Combination 

Therapy 
   

5.  

3rd generation 

cephalosporin + 
penicillin 

Cefixime + 

Ampicillin 
Inj 

4 6.5% 

  
Cefixime + 
Ampicillin 

Sulbactam 

1 1.6% 

  

Cefotaxime + 

Ampicillin 

Inj 

2 3.2% 

6.  

Aminoglycoside 

+ Penicillin + 3rd 

generation 
cephalosporin 

Gentamicin + 

Ampicillin 
Inj + 

Cefixime + 
Ampicillin 

Sulbactam 

1 1.6% 

7.  
Penicillin + 

Aminoglycoside 

Ampicillin + 

Gentamicin 
4 6.5% 

8.  
3rd generation 

cephalosporin + 

Cefixime + 

Ampicilin 
1 1.6% 
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Based on Table 4. Regarding the use of antibiotics given to patients with urinary tract 

infections in the Inpatient Institution of Ir. According to Soekarno Sukoharjo Regional General 
Hospital in 2024, it is known that the use of the most commonly prescribed type of antibiotic, 

namely the third-generation cephalosporin group, is the most dominant use, both in single 
therapy and combination. A total of 27.9% of patients received third-generation cephalosporins 

as single therapy, such as Cefixime, Cefotaxime, and Ceftriaxone. In addition, combinations 
between third-generation cephalosporins (such as Cefixime and Cefotaxime or Cefixime and 

Ceftriaxone) were found in 26.2% of patients, which indicates a tendency for dual use in the 

same class. 

Cephalosporin and penicillin combination therapy was also used quite frequently (11.3%), 

such as combinations (cefixime and ampicillin) or (cefotaxime and ampicillin). Meanwhile, 
penicillin and aminoglycoside combinations were used in 6.5% of patients, and a combination 

of all three classes (cephalosporin, penicillin, and aminoglycoside) was found in 1 patient 
(1.6%). This indicates that in some cases, especially those with severe or complex conditions, 

physicians choose multi-class combinations to broaden the antibacterial spectrum. 

The use of fluoroquinolones, such as levofloxacin or ciprofloxacin, either alone or in 

combination with a third-generation cephalosporin, has also been documented, although to a 
limited extent (approximately 4.8%). Due to potential side effects and age restrictions, the use 

of fluoroquinolones in pediatric patients is generally restricted and only used when other 
alternatives are ineffective. 

Cefixime is a single antibiotic often used to treat UTIs. This is because it is cheaper and 

more affordable. Cefixime is a third-generation oral cephalosporin antibiotic with broad-

spectrum activity against both gram-positive and gram-negative bacteria. Cefixime is highly 
active against a wide range of bacteria, including Streptococcus sp., Streptococcus pneumoniae, 

Branhamella catarrhalis, Escherichia coli, Proteus sp., and Haemophilus influenzae. Cefixime's 

mechanism of action is as a bactericidal agent that inhibits cell wall formation by binding to 
and inhibiting cell wall transpeptidase.(Pokhrel, 2024). 

Prescribed antibiotics can be either monotherapy or combination therapy, depending on the 

severity of the disease or the doctor's and patient's desire for a speedy recovery. Combination 

antibiotics are generally used to treat serious infections where the cause is unknown. In this 
case, the antibiotic combination aims to achieve the broadest possible spectrum of antimicrobial 

activity. Furthermore, the use of antibiotic combinations can provide a synergistic effect and 
prevent the development of resistance to the antibiotics used. 

Rationality of Antibiotic Use 

Penicillin + 
Aminoglycoside 

sulbactam + 
Gentamicin 

9.  
Fluoroquinolone 

+ 3rd generation 
cephalosporin 

Ciprofloxacin 

+ Cefixime 
1 1.6% 

  
Levofloxacin 

+ Cefixime 
1 1.6% 

10.  
3rd generation 

cephalosporin + 

Aminoglycoside 

Cefotaxime + 

Gentamicin 
1 1.6% 

11.  
3rd generation 

cephalosporin 

Cefixime + 

Cefotaxime 
17 14.7% 

12.   
Cefixime + 

Ceftriaxone 
7 14.7% 

Total   61 100% 
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The rational or wise use of antibiotics is the use of antibiotics appropriate to the cause of 

the infection, with an optimal dosage regimen, optimal duration of administration, minimal side 

effects, and minimal impact on the emergence of resistant microbes (Ministry of Health 
Regulation, 2011). Antibiotics are drugs used to prevent and treat bacterial infections. In 

general, antibiotics are used for infections other than bacteria, such as viruses, fungi, or other 
non-infectious diseases. Inappropriate use of antibiotics can make treatment less effective and 

lead to resistance. According to the WHO, antibiotic resistance is a condition in which bacteria, 

viruses, fungi, and parasites cannot be killed by antibiotics. Rationality in this study includes: 
appropriate indication, appropriate patient, appropriate drug, and appropriate dosage. 

Right Indication 

Table 5. Accurate results of UTI patient indications at the Inpatient Installation of Ir. 

Soekarno Sukoharjo Regional Hospital 

No Evaluation Amount Percentage 

(%) 

1.  Right Indication 61 100% 

2.  Incorrect 

Indication 

- - 

 Total 61 100% 

Source: Processed data, 2025 

 Based on Table 5, the number of accurate indications in urinary tract infection patients 

at the Inpatient Unit of Ir. In 2024, Soekarno Sukoharjo Regional Hospital in 2024 was 61 

patients (100%). Accurate indications are the accuracy in selecting therapy according to the 
disease diagnosed by the doctor, based on the National Medical Forum and the Ir. Soekarno 

Sukoharjo Regional Hospital. 

In this study, patients received antibiotic therapy appropriately (100%) because it matched 

the disease diagnosed by the doctor. This is in line with research.Selifiana et al 2023The 
accuracy of antibiotic indications at Dr. M. Salamun General Hospital in 2021 showed a result 

of 154 (100%), meaning all patients received appropriate therapy according to the indications 

for urinary tract infections. In the study,Paluseri et al 2022Also showed the accuracy of 
antibiotic use indications in UTI patients at Hasanuddin University Teaching Hospital in 2021, 

with 74 patients (100%). 

Right Patient 

Table 6. Accurate results of UTI patients in the Inpatient Institution of Ir. Soekarno 

Sukoharjo Regional Hospital 

No Evaluation Amount Percentage (%) 

1.  Right Patient 42 68.9% 

2.  Incorrect Patient 19 31.1% 

 Total 61 100% 

Source: Processed data, 2025 

Based on Table 6, the number of appropriate patients in urinary tract infection patients at 

the Inpatient Unit of Ir. In 2024, Soekarno Sukoharjo Regional Hospital in 2024 was found that 
42 patients (68.9%) were included in the appropriate patient category, while 19 patients (31.1%) 

were categorized as inappropriate patients. This evaluation was carried out based on the 

appropriateness of clinical indications for antibiotic administration according to the 2021 
Management of Male Genital UTIs. 

Different from research resultsSelifiana et al 2023The accuracy of antibiotic indications at 

Dr. M. Salamun General Hospital in 2021 showed a result of 154 (100%), meaning all patients 

received appropriate therapy according to the indications for urinary tract infections. In the 
study,Paluseri et al 2022Also showed the accuracy of antibiotic use indications in UTI patients 
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at Hasanuddin University Teaching Hospital in 2021, with 74 patients (100%). 

This patient's inappropriateness indicates a discrepancy between the patient's clinical 

condition and the antibiotic therapy administered, which contradicts the principles of rational 
antibiotic use as stipulated in the 2021 Guidelines for the Management of Male Genital UTIs. 

Some of the reasons and causes underlying this inappropriateness include: Administering 
antibiotics without a strong clinical indication for a UTI; some patients in this group did not 

show typical symptoms of a urinary tract infection or did not have a fever (body temperature 
<38°C) upon arrival at the hospital. Based on guidelines, acute UTIs are generally characterized 

by fever and symptoms of systemic infection. If the patient does not show these signs, then 

antibiotic administration is irrational.(Putri et al., 2023). 

Overuse of Combination Antibiotics: Some patients receive more than two types of 
antibiotics simultaneously without any clinical indication of severe infection, sepsis, or prior 

therapy failure. Unreasonably combining antibiotics not only increases the risk of resistance but 

also increases the likelihood of side effects and the cost of treatment. 

Right Medicine 

Table 7. Accurate results of medication for UTI patients at the Inpatient Institution of 

Ir. Soekarno Sukoharjo Regional Hospital 

No Evaluation Amount Percentage (%) 

1.  Right Medicine 50 82.0% 

2.  Incorrect 

Medication 

11 18.0% 

 Total 61 100% 

Source: Processed data, 2025 

Based on Table 7, the number of patients with urinary tract infections is 50 patients (82.0%) 

who received the correct antibiotic use, while 11 patients (18.0%) received the incorrect 

antibiotic use. This indicates that the majority of drug use in Urinary Tract Infection (UTI) 
patients in the Inpatient Unit of Ir. Soekarno Sukoharjo Regional Hospital does not comply with 

the reference of the Minister of Health Regulation Number 28 of 2021 concerning guidelines 
for antibiotic use used by researchers. 

Among the inappropriate medication groups, the most common cause is inappropriate 

dosage for the patient's body weight, particularly for the 100 mg oral dose of cefixime, which 

is widely used in children weighing over 15–20 kg. Based on the 2021 guidelines for the 
management of male genital UTIs, the pediatric cefixime dose (8 mg/kg/day) for patients 

weighing 20–30 kg should be 160–240 mg per day. However, most patients receive only 100 

mg/day, which can pharmacokinetically lead to suboptimal therapeutic effectiveness and 
increase the risk of bacterial resistance. 

Different from the research results(Riatri, 2021)This shows that the use of antibiotics in 

urinary tract infection patients at Prof. Dr. WZ Johannes Kupang Regional Hospital in 2018 

was 51 patients receiving the correct medication (100%). In this study,(Hartantia et al., 
2020)Also showed that of the 37 patients at Soe Regional Hospital, the correct prescription of 

medication was given (100%). 

Inappropriate medication in patients receiving antibiotics is categorized as inappropriate 

based on several reasons as follows: The use of antibiotics that are not recommended for 
children, fluoroquinolone antibiotics such as ciprofloxacin and levofloxacin were found to be 

used in several patients, even though this group is not recommended for children except in 
certain conditions (for example, very severe infections and high resistance), because it has side 

effects on bone and joint growth. 

Irrational antibiotic combination administration occurs when two to five antibiotics are 

used simultaneously without a clear clinical indication (such as sepsis or failure of first-line 
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therapy). For example, the concurrent use of cefixime, cefotaxime, gentamicin, and ampicillin-
sulbactam in patients without signs of severe infection. 

Right Dose 

Table 8. Results of the correct dosage of UTI patients in the Inpatient Institution of Ir. 

Soekarno Sukoharjo Regional Hospital 

No Evaluation Amount Percentage (%) 

1.  Right Dose 43 70.5% 

2.  Incorrect dosage 18 29.5% 

 Total 61 100% 

Source: Processed data 2025 

Table 8 shows that the number of accurate doses in urinary tract infection patients at Ir. 
Soekarno Sukoharjo Regional Hospital shows that 43 patients (70.5%) received the correct 

antibiotic dose, while 18 patients (29.5%) received the incorrect dose. This assessment refers to 

the dosage provisions in the 2021 Management of Male Genital UTIs, which stipulate that 
antibiotic administration in children must be adjusted according to body weight (in units of 

mg/kgBW/day), age, and severity of infection. 

Dosage inaccuracies in this study were caused by several error patterns. Overdose (dose 

too high). Some patients received antibiotic doses exceeding the maximum recommended limit 
for their body weight. For example, cefixime 200 mg twice daily was given to a child weighing 

<15 kg, when the recommended maximum is around 100 mg per day. Underdose (dose too 
low). There were also cases of administering doses below the therapeutic threshold, making 

them insufficient to eradicate the bacteria that cause UTIs. For example, cefixime 100 mg once 
daily was given to a child weighing >25 kg. 

In the researchArfathunnisah et al in 2023.  At Siti Hajar Islamic Hospital in Mataram, the 

accuracy of the results for the correct dose was 87.2%, while the incorrect dose was 12.8%. And 

in the researchNawakasari et al., 2019RSUP X Klaten 2017 stated that the number of drugs that 
did not meet the dosage accuracy was 72.36%, and antibiotic drugs that met the dosage accuracy 

were 27.63%. 

Rationality of Drugs to Clinical Outcomes 

Table 9. Table of Drug Rationality for Clinical Outcomes. 

 

 

 

 

Based on the results of the analysis using the Spearman correlation test, the relationship 

Correlations 

 

Right 

Medicin

e 

Right 

Dose 

Exit 

Temperat

ure 

Spearman's 

rho 

Right 

Medicine 

Correlation 

Coefficient 

1,000 .005 .015 

Sig. (2-tailed) . .971 .907 

N 61 61 61 

Right 

Dose 

Correlation 

Coefficient 

.005 1,000 -.353** 

Sig. (2-tailed) .971 . .005 

N 61 61 61 

Exit 

Temperat

ure 

Correlation 

Coefficient 

.015 -

.353** 

1,000 

Sig. (2-
tailed) 

.907 .005 . 

N 61 61 61 
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between drug accuracy and dosage accuracy has a correlation coefficient of 0.005 with a p-
value of 0.971. This indicates that accuracy in antibiotic selection does not correlate 

significantly with the accuracy of the dose given. In a clinical context, this may occur because 
the choice of antibiotic type is usually based on the diagnosis and therapy guidelines, while the 

determination of the dose is more influenced by individual patient factors such as weight, age, 
and health conditions. Therefore, even though the drug is selected according to guidelines, there 

is no guarantee that the selected dose is according to guidelines, there is no guarantee that the 

dose given is also appropriate. 

The correlation between medication accuracy and discharge temperature also showed a 

very weak relationship (r = 0.015; p = 0.0907), indicating no significant relationship between 
the two variables. In clinical practice, this can be influenced by many factors that contribute to 

a decrease in patient body temperature, including the patient's immune response, the severity of 
the infection, patient compliance, and additional therapies other than antibiotics. Therefore, 

medication accuracy alone does not guarantee clinical improvement that can be measured 
through body temperature. 

On the other hand, the relationship between dosage accuracy and patient temperature 

showed a significant negative correlation coefficient (r = -0.353; p = 0.005). This negative 

number indicates that the more accurate the antibiotic dosage given, the lower the patient's 
temperature tends to be, reflecting clinical improvement. From a physiological perspective, an 

appropriate antibiotic dosage will achieve optimal therapeutic concentrations in the blood and 
tissues, thus being more efficient in killing or inhibiting the growth of bacteria that cause urinary 

tract infections. This is consistent with the principles of antibiotic pharmacodynamics, where 

administering a dosage appropriate to the weight and age of pediatric patients is crucial for 
achieving optimal therapeutic effects and preventing resistance. The results of this study 

highlight the importance of evaluating appropriate antibiotic dosages in pediatric patients with 
urinary tract infections, as inappropriate dosages can lead to delayed symptom improvement, 

prolonged hospitalization, and potentially increase the risk of complications or antibiotic 
resistance. 

 

CONCLUSION 

 
A study evaluating antibiotic use in pediatric patients with urinary tract infections at Ir. Soekarno 

Sukoharjo Regional General Hospital in 2024 showed significant findings regarding the rationality of antibiotic 

therapy. Of the 61 patients evaluated, the majority were female (64.0%), with the largest age group in the 4-9 

year range (55.8%), which is in accordance with the general epidemiological characteristics of pediatric UTIs. 

Evaluation of antibiotic rationality using the 4T criteria showed that all patients (100%) received appropriate 

therapy for the indication, but there were still gaps in other parameters, with 68.9% appropriate therapy, 82.0% 

appropriate drug, and 70.5% appropriate dose. Third-generation cephalosporins dominated the choice of therapy, 

both singly and in combination, with optimal clinical outcomes where all patients experienced improvement in 

body temperature to normal upon discharge. Correlation analysis revealed a significant relationship between 

appropriate dosage and clinical outcome (r = -0.353; p = 0.005), indicating that appropriate dosage contributed 

to normalization of patient body temperature, while appropriate medication did not correlate significantly with 

the outcome. 

Limitations of this study include its retrospective design, which relied on complete medical records, the 

unavailability of urine culture and sensitivity testing data for all patients, resulting in empirical guidelines for 

evaluating drug efficacy. Clinical outcomes were measured solely from body temperature, without considering 

other clinical indicators such as leukocytosis or systemic symptoms. Future studies are recommended to employ 

a prospective design with long-term follow-up to evaluate therapeutic effectiveness and recurrence rates, and to 

incorporate comprehensive microbiological data for correlation analysis of resistance patterns with empirical 

antibiotic choice. Practical implementation of this study includes the development of a standard weight-based 

pediatric antibiotic administration protocol at Ir. Soekarno Sukoharjo Regional General Hospital, enhanced 

training of medical personnel on calculating appropriate pediatric antibiotic dosages, and the development of a 

system for monitoring the rationality of antibiotic use as part of an antimicrobial stewardship program to reduce 
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the risk of resistance and improve the quality of pediatric healthcare. 
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