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Gyssens method established guidelines. Method: A descriptive observational
Paediatric study with a cross-sectional approach was conducted using
Respiratory tract infections purposive sampling. Data collected from 130 medical records of

pediatric patients with respiratory tract infections (from January
to March 2024) at a primary health care center in Tabanan, Bali
were analyzed. The Gyssens method evaluated antibiotic
rationality based on dosage, duration, and clinical indications.
Data were analyzed descriptively to determine antibiotic
prescribing patterns and compared with national antibiotic use
guidelines. Results: The results showed that 46.1% of antibiotic
use was included in the rational category (Category 0), while
43.1% were included in the use without clear indications
(Category V). Amoxicillin is the most widely prescribed antibiotic
(90.8%). These findings indicate a tendency to use antibiotics not
by clinical guidelines. Conclusion: The use of antibiotics in
pediatric patients with respiratory tract infections is mostly
suboptimal. Interventions are needed to improve compliance with
rational antibiotic use guidelines, including education for
healthcare workers and ongoing monitoring of antibiotic
prescribing patterns.
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Introduction

Respiratory tract infections (RTIs) are a significant health issue worldwide, particularly
among children [1,2]. These infections encompass various conditions such as pharynagitis,
tonsillitis, sinusitis, and the common cold. While predominantly caused by viruses, these
conditions often present symptoms similar to bacterial infections, resulting in frequent
prescriptions of antibiotics [3]. Focusing on antibiotic use in children with respiratory tract
infections (RTIs) is essential because children are particularly vulnerable to the negative effects
of antibiotics. Their developing immune systems make them more prone to complications such
as allergic reactions, gastrointestinal disturbances, and long-term issues like altered gut
microbiota, which can contribute to chronic conditions like asthma or obesity [4,5]. Inappropriate
use of antibiotics is a critical problem, as it can result in the development of antibiotic-resistant
bacteria, posing a significant public health threat [6—8]. These concerns are especially significant
because children's bodies are more sensitive to disruptions caused by antibiotics compared to
adults [9].

Globally, 17.1 billion incidents of RTIs were reported in 2017 [10]. Southeast Asia reports a
high incidence, and Indonesia ranks among the nations with excessive antibiotic prescriptions
[7,11]. In Indonesia, RTIs are one of the most common causes of health service visits in children
[12]. Based on Basic Health Research (Riset Kesehatan Dasar) in 2018, the prevalence of RTIs
in Indonesia reached 93%, which significantly affecting boys and girls, with a slightly higher figure
in girls [13]. This prevalence, coupled with the routine use of antibiotics, raises concerns about
the rationality of antibiotic prescribing, especially in primary health services such as community
health centers, where access to diagnostic tools may be limited [14].

Irrational use of antibiotics is not only a local issue but has become a global issue. The World
Health Organization (WHO) has repeatedly highlighted the dangers of antibiotic resistance if
antibiotics are misused. Inappropriate use includes giving antibiotics for viral infections,
inappropriate doses, and excessive duration of treatment. In many cases, healthcare providers
may prescribe antibiotics as a precaution or because of pressure from the patient's family, even
though clinical guidelines suggest otherwise [15]. The WHO Assembly (2017) recommended that
each country have a strategy and plan to control antimicrobial resistance which is translated into
the National Action Plan for Controlling Antimicrobial Resistance 2020-2024 [16].

To address this issue, the Indonesian Ministry of Health has established guidelines for the
rational use of antibiotics. These guidelines recommend the use of antibiotics only when bacterial
infection is confirmed or highly suspected, and the selection of appropriate antibiotics based on
the sensitivity patterns of common pathogens [17]. However, despite these guidelines, previous
studies showed that compliance is inconsistent, leading to high rates of irrational antibiotic use,
especially in children [18]. The purpose of this study is to assess the appropriateness of
prescribing antibiotics in pediatric RTI patients at a primary health care in Tabanan, Bali Province.
Using the Gyssens technique, antibiotic prescriptions are categorized to assess their logic based
on established criteria such as acceptable indications, dose, duration, and antibiotic choice. By
measuring the degree of unconscionable antibiotic use, this study hopes to highlight areas where
guidelines might be modified, helping efforts to combat antibiotic resistance and improve
children's health outcomes.

Materials and Method

This study used a descriptive observational design with a cross-sectional approach to
evaluate the rationality of antibiotic use in pediatric RTI patients at the Primary Health Center in
Tabanan, Bali, a region where antibiotic use remains a significant concern.

A total of 130 medical records that met the inclusion criteria for the period January to March
2024 were selected purposively. The inclusion criteria for this study focused on pediatric patients
diagnosed with RTIs. Only children who were prescribed antibiotics and whose medical records
were complete (containing relevant details such as diagnosis, prescribed medications, dosage,
and duration of antibiotic treatment) were selected. The exclusion criteria included non-pediatric
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patients, incomplete or missing medical records, patients diagnosed with conditions other than
URTIs, and any duplicate records.

Evaluation using the Gyssens method assesses the rationality of antibiotic use. The Gyssens
method is an evaluation of antibiotic use to assess the appropriateness of antibiotic use, including
appropriateness of indication, appropriateness of selection based on effectiveness, toxicity, price
and spectrum, duration of administration, dose, interval, route, and time of administration. This
method is a widely recognized tool for evaluating the quality of antibiotic prescriptions and
involves classifying prescriptions into various categories based on certain criteria. The categories
range from rational use (Category 0) to use of antibiotics without clear indications (Category V).
The Gyssens method is very useful in identifying deviations from established guidelines and best
practices, making it an appropriate choice for the purposes of this research [19].

The data is presented descriptively to summarize patterns of antibiotic use, including the
most frequently prescribed antibiotics and common reasons for irrational use. This analysis allows
researchers to identify trends and areas where antibiotic use can be optimized. These findings
were then compared with the rational antibiotic use guidelines set by the Indonesian Ministry of
Health, to determine levels of compliance and identify potential areas for intervention. The Bali
International University Ethics Committee granted permission to conduct the research, ensuring
the confidentiality of all data and the protection of patient privacy, with approval number
02/0432/UNBI/EC/VI1/2024, dated June 6, 2024.

Results

The study gathered 130 medical records of pediatric patients with RTls Table 1 shows that
most patients (34.6%) were aged 4-7 years. Additionally, the data indicates that most participants
(53.1%) were male. The data collection period was concentrated in January, with 43.1%. These
findings offer an initial overview of the demographics of the pediatric RTI patients under study.

Table 1. Characteristic of respondents (n=130)

Characteristics Total
n %
Age

<1 31 23.8

1-3 28 21.5

4-7 45 34.6

8-12 26 20.0
Gender

Male 69 53.1

Female 61 46.9
Period

January 56 431

February 34 26.2

March 40 30.8

Table 2. Antibiotics Therapy for RTI

o Total
Type of Antibiotics n %
Amoxicillin 118 90.8
Cefadroxil 8 6.2
Azithromycin 3 2.3
Cotrimoxazole 1 0.8

Table 2 presents the types of antibiotics given to children with respiratory tract infections.
Children with RTIs are prescribed different types of antibiotics, as seen in Table 2. A total of 118
prescriptions (90.8%) for Amoxicillin indicate that it is the most prescribed antibiotic. For the rest,
the antibiotic that usually prescribed to the patients are Cefadroxil (6.2%), Azithromycin (2.3%),
and Cotrimoxazole (0.8%).
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Table 3. Antibiotic Use Based on Gyssens Method (n=130)

Category Description Nucn;ggg of %
VI Medical record data is incomplete and 0 0.0
cannot be evaluated
\% There is no indication for the use of antibiotics 56 43.1
IVA There are other antibiotics that are more 1 0.8
effective
VB There are other antibiotics that are safer 0 0.0
IvC There are other antibiotics that are cheaper 0 0.0
IVD There are other antibiotics with a narrower 0 0.0
spectrum
A Prolonged use of antibiotics 1 0.8
B Too short use of antibiotics 1 0.8
A Inadequate dosage 11 8.4
IIB Inappropriate use of antibiotics 0 0.0
administration interval
Inc Inappropriate route 0 0.0
I Untimely use of antibiotics 0 0.0
0 Rational use of antibiotics 60 46.1

Table 3 presents a qualitative assessment of antibiotic use in pediatric RTI patients based
on the Gyssens Method. A total of 130 medical records were obtained that met the inclusion
criteria. It was found that 46.1% of the antibiotic usage was rational, while 53.9% of the patients
prescribed irrational antibiotics. The irrational antibiotic use was categorized as follows: category
V (43.1%), category IVA, Ill, IlIB (each 0.8%), and category IlA (8.4%). These findings highlight
the critical requirement for additional oversight and education about antibiotic prescribing
practices.

Discussion

Characteristics

Most of the patients were classified within the 4-7 years age group, comprising 34.6% of the
total cases. Given their increased exposure to social environments like schools and their still-
developing immune systems, younger children, especially those in preschool and early school
age - seem more vulnerable to RTIs, according to this age distribution [12,20]. This aligns with
earlier studies indicating that toddlers in Indonesia experience coughs and colds approximately 3
to 6 times annually [12]. Previous studies indicate that antibiotic prescriptions should be limited in
children under 2 years, except for confirmed bacterial infections [9]. However, in Indonesia,
antibiotics are commonly prescribed for minor ailments, such as a cough in children, due to
cultural beliefs [21]. Local wisdom and misconceptions play a role in excessive antibiotic use,
necessitating educational campaigns.

The gender distribution among pediatric patients with RTI indicates a higher prevalence in
males, accounting for 53.1% of cases. The RTI incidents can occur to anyone, regardless of social
class, age, gender, race, or ethnicity. The WHO reports that there is generally no variation in the
prevalence of RTIs by gender, with males experiencing it more commonly, particularly in children.
This might be because boys' lung function is less developed than that of girls [22,23].

The proportion of children diagnosed with RTIs in January was 43.1%. Seasonal changes
and uncontrolled air pollution cause an increase in RTI cases [24]. The immune system needs to
work harder throughout the change of the seasons, which decreases the body's immunity. RTI
symptoms often include fever, cough, runny nose, sneezing, and sore throat. Additionally,
because of unhealthy habits, bacteria, and viruses can travel through the air and infect other
people [25].
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Accuracy of indication

The high prevalence of antibiotic prescriptions without proper indications of 56 cases (43.1%)
indicates a large gap between clinical practice and established guidelines. This irrational use,
especially for conditions such as the common cold and acute nasopharyngitis mostly caused by
viruses, underscores the need for better diagnostic protocols and education among healthcare
providers. Overuse of antibiotics not only puts individual patients at risk but also increases the
threat of antibiotic resistance to the general public's health [26].

Several clinical guidelines recommend amoxicillin as the first-line treatment for bacterial
respiratory tract infections due to its broad-spectrum action and reasonable cost. This usage is
consistent with the recommendation. For children with acute bacterial sinusitis, amoxicillin-
clavulanate (45 mg/kg/day) is the antibiotic of choice, recommended by the Infectious Diseases
Society of America (IDSA) [27].

These data indicate a shift towards prescribing policies based on clinical judgment rather
than based on evidence because antibiotics are still given even if there is no disease caused by
bacteria. When the rationality of antibiotic prescriptions was evaluated using the Gyssens
approach, only 46.1% of prescriptions were rational (Category 0). A significant percentage of
prescriptions (43.1%) fell into Category V, indicating the use of antibiotics beyond their prescribed
use. This group includes viral diseases that are usually treated without the need for antibiotics,
such as the common cold and acute nasopharyngitis. These results are in line with previous
research who reported that the use of antibiotics in RTI was not in accordance with clinical
guidelines which require that antibiotic administration be preceded by clinical and microbiological
examinations [28]. These results highlight critical areas requiring further development and
underline the importance of following clinical recommendations to avoid the overuse of antibiotics.

Accuracy of selection based on effectiveness

The accuracy of antibiotic selection based on efficacy showed that one case (0.8%) was
classified as category IVA, related to the availability of alternative antibiotics with higher efficacy.
Given that more efficacious alternative treatments were not utilized, this represents a deviation
from best practice in prescribing treatment. This situation highlights the importance of adhering to
evidence-based guidelines to ensure that the most appropriate antibiotic is selected, optimize
treatment outcomes, and reduce the risk of antibiotic resistance [29].

Amoxicillin (90.8%) was the most prescribed antibiotic, aligning with first-line treatment
recommendations but raising concerns about potential overused [17]. Cefadroxil (6.2%),
Azithromycin (2.3%), and Cotrimoxazole (0.8%) were also prescribed, requiring further evaluation
for guideline adherence. The age factor is crucial in prescribing, as guidelines specify appropriate
dosages based on pediatric weight and metabolism [30].

Accuracy of selection based on dose and duration of administration

For dose and duration, 11 cases (8.4%) fell into Category IIA, which indicates incorrect
dosing, either too high or too low, which can lead to antibiotic resistance or therapy failure.
Additionally, 1 case (0.8%) fell into Category IlIA, indicating the use of antibiotics for a longer time
than recommended, increasing the risk of side effects and resistance [26]. These results highlight
the importance of closely tracking therapy duration and dosage to optimize therapeutic effects.

One of the important factors driving irrational antibiotic use is the difficulty of differentiating
between viral and bacterial infections based on clinical symptoms alone [31]. This diagnostic
uncertainty often leads to empirical antibiotic prescription, a practice that is inconsistent with the
principles of rational antibiotic use [32]. In primary healthcare settings where resources and
access to diagnostic tools, such as rapid tests or culture facilities, are limited, empirical treatment
is becoming more common. However, it is important to emphasize that empirical treatment should
be based on clinical guidelines and local antibiograms to reduce the risk of resistance [33].

The inappropriate antibiotic dosing, which occurred in 8.4% of cases, highlights another
important issue that needs attention. Dosing errors can lead to suboptimal therapeutic outcomes,
including treatment failure and the development of resistance. In the pediatric population, the
dose must be calculated based on body weight and the specific pharmacokinetics and
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pharmacodynamics of the antibiotic. Overdosing can increase the risk of toxicity, while too low a
dose may not effectively eliminate the pathogen, allowing resistant strains to emerge [34]. These
findings indicate the need for ongoing training and implementation of standard dosing guidelines
in clinical practice.

The study found that 0.8% of cases involved long-term antibiotic use (Category IlIA).
Although this percentage may seem small, it can have significant implications. Long-term
antibiotic use can increase the risk of side effects and disrupt the normal flora, leading to an
environment conducive to resistant bacteria. On the other hand, a treatment period that is too
short (Category 1lIB) can result in incomplete eradication of the infection, thereby increasing
resistance [6].

These findings underscore the importance of adhering to recommended treatment durations
to optimize patient outcomes and minimize risks. Addressing this issue requires a multifaceted
approach. First, there must be an emphasis on educating and training healthcare providers about
the principles of rational antibiotic use and the potential consequences of misuse. Second, the
development and dissemination of clear, evidence-based guidelines tailored to local contexts is
critical. Third, increasing access to diagnostic tools that accurately differentiate between viral and
bacterial infections will help reduce empirical prescribing. Finally, implementing antibiotic
stewardship programs at the primary care level can help monitor and guide antibiotic use,
ensuring that programs are consistent with best practices and guidelines [6,29].

In the treatment and prevention of respiratory diseases, one of the most popular natural
health products purchased worldwide is Echinacea supplementation. Echinacea is an immuno-
modulator that can reduce the severity and duration of RTI when consumed at the start of
symptoms, by reducing pro-inflammatory cytokines [35,36]. However, the use of Echinacea in
children needs to be considered with caution due to limited scientific evidence consistently
supporting its safety in this age group.

Recommendations for improvement include ongoing training of health care providers on
appropriate use of antibiotics; implementation of strict prescribing guidelines; and regular
monitoring and evaluation of prescribing patterns. This research is limited to one primary health
center and uses secondary data that may inaccurate.

Conclusion

This study highlights the significant gap between clinical practice and antibiotic prescribing
guidelines in pediatric RTI cases. The findings emphasize the need for stricter antibiotic
stewardship, healthcare provider training, and public awareness campaigns to prevent
unnecessary antibiotic use. Future research should expand to other healthcare centers to
establish a comprehensive national antibiotic use profile.
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