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Infectious diseases are one of the biggest health problems not only in Indonesia, but also in the whole world. 
Prescribing antibiotics in Indonesia are quite high and increased the incidence of resistance. This study is 
aimed to evaluate the rationality of antibiotic use in children at the hospital qualitatively. This research is 
descriptive analysis of retrospective antibiotic prescribing data in children use a Gyssens’ criteria and types 
of antibiotic therapy. Incidence of infection in children under 12 y of age amounted to 93.2%. The analysis 
results by using the Gyssens’ criteria are obtained category O (rational use) of 32%, V (no indication) of 
27.4%, inappropriate dose (IIA) of 0.6%, inappropriate interval (IIB) of 1.7%, duration too short (IIIA) of 
2.9%, duration too long (IIIB) of 11.4%, alternative more effective (IVA) of 17.7%, alternative less toxic 
(IVB) of 2.9%, alternative less cost (IVC) of 2.9% and alternative narrower spectrum (IVD) of 0.6%. The 
results showed that the grouping of most types of therapy was antimicrobial drugs empiric therapy in 
47.4% cases followed successively by antimicrobial drugs unknown therapy 32.6%, antimicrobial drugs 
documented therapy amounted to 12%, antimicrobial drugs extended empiric therapy amounted to 6.9% 
and antimicrobial drugs prophylaxis therapy amounted to 1.1%. The use of antibiotics in paediatric patients 
at the hospital in Bengkulu, Indonesia substantially has been inappropriate based on qualitative analysis.
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Infectious diseases in Indonesia are still among the top 
ten most prevalent diseases. Most infections, especially 
in children under 5 y old (toddlers) are acute respiratory 
tract infections amounted to 18%[1]. The prevalence of 
respiratory infections and pneumonia are highest in 
the age group 1-4 years in the population of Indonesia. 
An antibiotic prescribing in Indonesia is quite high, 
which might contribute to increase in the incidence 
of resistance. The impact of antibiotic resistance is 
increasing the morbidity, mortality and health care 
costs. In the last decade, many microorganisms showed 
an increase in the incidence of resistance to standard 
therapy. It is an estimated worldwide phenomenon 
caused by misuse and overuse of antibiotics.

A study in two major cities in Indonesia (Semarang and 
Surabaya) found 76% of prescribing antibiotics were 
intended for groups of paediatric patients. Another 
report from the city of Denpasar, Indonesia showed 
that antibiotic prescriptions for children was at a high 
level of 265 prescriptions (90.4%) out of a total of 
293[2]. In the United States, each year a large number 

of antibiotic prescriptions are for children and out of 
those in 50% of the cases, prescribing an antibiotic 
was not indicated[3]. In Canada, 74% of preschool 
children were prescribed antibiotics for the treatment 
of respiratory infections and 85% of these cases got a 
prescription for an antibiotic, when not needed[4]. Most 
at risk were young children, teenagers, and those with 
medical conditions that interfere with their ability to 
fight disease or make them particularly vulnerable to 
bacterial infections.

Antibiotics prescribed by a doctor more often were 
not according to recommended guidelines, but for a 
variety of reasons such as advertising, pressure from 
patients and for reasons which were not appropriate, 
such as for the treatment of viral infections[5]. Rational 
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use of medicines should include a lot of things like 
proper diagnosis, proper drug selection, appropriate 
indications, right patient, right dose, right way 
and duration of administration, right price, precise 
information, be aware of side effects. Irrational therapy 
reduced drug benefits and further at risk the possibility 
of the emergence of side effects and increased costs of 
health[6]. The number of antibiotic prescriptions allow 
the isolation and emergence of microorganisms that 
are resistant to antibiotics[7]. Antibiotic prescriptions in 
paediatric patients is a major concern in terms of public 
health, because infections are a major cause of illness 
in children and the number of antibiotic prescriptions 
in preschool children is one of the three reasons[8].

The irrational antibiotic prescribing in children has 
a major impact on the future of the child, because 
it will increase the potential for the emergence of 
antibiotic resistance while discovery of newer types of 
antibiotics that could counter the resistant organisms is 
in its all-time low. Health agencies around the world 
need to focus on antibiotic resistance, which is a 
major threat to public health[9]. Based on these data, 
it is necessary to evaluate rationality of prescribing 
antibiotics for children in Bengkulu to support 
the success of therapy and reduce the emergence 
of antibiotic-resistant pathogenic organisms. 
This study was conducted by descriptive analytic 
research and retrospective methods. Observations 
documented over 6 months were collected from the 
retrospective prescription data of antibiotics in children 
admitted to one of the general hospital of M. Yunus, 
Bengkulu, Indonesia from January to June 2014. The 
study was approved by the ethics commission, health 
polytechnic and Ministry of Health, Bengkulu. Out of the 
data of 447 hospitalized children, the inclusion criteria 
were fulfilled in case of 103 medical records and the use 
of antibiotics, which recorded 175 prescriptions. The 
data collected from medical records include names of 
antibiotics, diagnosis, dosage and frequency, duration 
of administration, route of administration, the number 
of combinations, demographic data and clinical data. 
Data obtained was analysed for qualitative antibiotic 
use using Gyssens’ criteria and by the type of antibiotic 
therapy[10]. A Gyssens’ criteria and type of antibiotic 
therapy was analysis based on clinical pathway of 
general hospital on M. Yunus and also other antibiotic 
guidance.

Demographic characteristic of this study was recorded 
in 175 prescriptions, which were predominantly boys 
(64.1%) compared to girls (35.9%). Based on age 

groupings, we found the highest incidence of infection 
at the age of 1-3 y in 28.2% cases and the lowest at the 
age of >12 years in 6.8% cases (Table 1). The result 
showed that as the children grew older, the incidence 
of infections decreased. Previous studies also reported 
that increasing age reduced the incidence of infection. 
Children catch infections 3 to 6 times a year, but some 
develop infections more often, especially during the 
2-3 y age and at times through the rest of their lives[11]. 
Incidence of infections in children was very high 
because the immune system of children of this age was 
not fully developed for preventing infections. Disease 
patterns found in this study were quite varied. The top 
five diseases recorded in the observations of this study 
were fever (27.2%), respiratory infections (9.7%), 
typhoid (7.8%), diarrhoea (5.8%) and malaria (4.9%). 
This data revealed that these are the 5 major infectious 
diseases among the study group of children.

This study demonstrated that 7 types of antibiotics 
have been mainly prescribed. The antibiotics used 
commonly for the paediatric patients in this study were 
gentamicin (34.9%) and ampicillin (34.3%). Children 
under hospital care also get a variety of combinations 
of antibiotics, such as a combination of three different 
types of antibiotics (10.7%), a combination of two 
types of antibiotics (48.5%) and a single antibiotic 
(40.8%) as shown in Table 2. Most frequently used 
antibiotic combination was ampicillin-gentamicin in 
41.75% of cases. The purpose of using a combination 
of antibiotics was to increase the efficacy of antibiotics 
in specific infections (synergistic or additive effect) or 
to address mixed infections that cannot be controlled 
by one type of antibiotic or in cases of life threatening 
infections of unknown bacterial cause.

Combination therapy of gentamicin and ampicillin was 
used as the first line treatment for paediatric patients. This 
was due to the reason that gentamicin in combination 
with ampicillin produced a strong bactericidal effect, 
partly due to the increase in drug absorption resulting 

TABLE 1: DEMOGRAPHIC CHARACTERISTICS
Variable n (%)
Sex

Male 66 (64.1)
Female 37 (35.9)

Age
Age<1 y 22 (21.4)
1≤Age<3 y 29 (28.2)
3≤Age<6 y 21 (20.4)
6≤Age<12 y 24 (23.3)
12 years≤Age 7 (6.8)
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from inhibition of cell wall synthesis by ampicillin, 
which changed the structure of the cell wall so as to 
facilitate the penetration of gentamicin into bacteria[12]. 
Gentamicin should be used with caution in infants and 
toddlers. Determination of the gentamicin dose based 
on body weight and condition of the kidneys, as well 
as monitoring the auditory function is recommended 
at an initial dose of 7 mg/kg. Combination of β-lactam 
antibiotics and aminoglycosides produces synergistic 
activity against a wide range of Gram-positive and 
Gram-negative bacteria[13]. The addition of gentamicin 
and penicillin showed bactericidal activity, while the 
use of this combination in certain individual cases did 
not show significant activity[14].

The use of penicillin group is also very high, especially 
the use of ampicillin. A lot of things should be taken into 
consideration to use ampicillin and group of antibiotics 
with broad spectrum activity for initial therapy of 
infection. In addition to its activity in Gram-positive 
bacteria, ampicillin is also active against some Gram-
negative bacteria such as Haemophilus influenzae, 
Escherichia coli, and Proteus mirabilis[15]. Ampicillin 
has low toxicity, lower price with low incidence of 
the possibility of colonization of resistant organisms 
as well as low extent of Candida complications. This 
led ampicillin being chosen as the primary choice of 
therapy[16].

Research aimed at evaluation of rationality of the 
use of antibiotics in the children ward of hospital 
Semarang, Indonesia in 2011 found that the antibiotic 
most widely used in quantity was ceftriaxone. This 3rd 
generation cephalosporin antibiotic use was also quite 
high after the use of ampicillin and gentamicin. The 
third generation cephalosporin have a wider spectrum 
activity compared to penicillin in addition to have an 
activity against Gram-positive and Gram-negative 

bacterial infections and also have been more effective 
in resisting Enterobacteriae compared to the second 
generation cephalosporins. The third generation 
cephalosporins were also active against penicillin non-
susceptible Staphylococcus pneumoniae, Haemophilus, 
Neisseria, Moraxella sp. A group of cephalosporins 
for broad spectrum can be used as empirical therapy 
of various types of infections and third generation 
cephalosporins have been in use to replace penicillin 
as a first line therapy[17].

Assessment of rational antibiotic usage was qualitatively 
performed using the Gyssens’ criteria and by type of 
antibiotic therapy. The higher results of the analysis 
using the Gyssens’ criteria obtained category O (rational 
use) of 32% and followed by category V (no indication) 
of 27.4% (fig. 1). Adjustment in each category refers 
to the hospital clinical pathway, antibiotic guidance 
and discussion with a doctor. Inappropriate selection 
of antibiotics also seen in a number of cases at 17.7% 
because there is a choice of antibiotics more effective 
in the treatment of infection. Another study by a team 
of antimicrobial resistance in Indonesia (AMRIN), 
prevalence and prevention, there are 49% up to 97% of 
paediatric patients hospitalized received a prescription 
for antibiotics and most of which (46-54%) are not 
needed and are not appropriate indications[18]. Longer 
duration of antibiotic administration was also found to 
be 11.4% of cases. The use of antibiotics in the long term 
will increase the risk of side effects and toxic effects. In 
this study, the use of gentamicin is sufficiently longer 
than 9 to 13 days in children. This can increase the 
side effects of gentamicin like disorders of the kidneys 
and the ototoxicity which may occur in children[19]. In 
Indonesia duration use of antibiotics is grouped based 
on the study of literature conducted or most infection 
is for 3-7 days.

Grouping by type of antibiotic therapy in this study 
showed the higher antimicrobial drugs empirical 
therapy (ADE) amounted to 47.4%, followed 
consecutively by antimicrobial drugs unknown 
therapy (ADU) of 32.6% (fig. 2). Based on the hospital 
clinical pathway, empirical antibiotic that was used 
for paediatric patient by general hospital by M. Yunus 
Bengkulu, Indonesia is a combination of ampicillin 
and gentamicin but for adult infection cases a third-
generation cephalosporin is used. As the microbiology 
results cannot be provided within 48 to 72 hours, initial 
therapy of infection is given empirically based on the 
hospital clinical pathway and guidance from clinical 
journals. It is inadequate for the treatment of infectious 

TABLE 2: ANTIBIOTIC USAGE
Variable n (%)
Antibiotic  

Gentamicin 61 (34.9)
Ampicillin 60 (34.3)
Cefotaxime 34 (19.4)
Ceftriaxone 12 (6.9)
Chloramphenicol 6 (3.4)
Meropenem 1 (0.6)
Ceftazidine 1 (0.6)

Combination antibiotics

Single 42 (40.8)
Double 50 (48.5)
Triple 11 (10.7)
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diseases in critical, patient care bad condition, including 
morbidity and mortalities that increases the length of 
time hospitalization[20,21]. Antibiotics can be prescribed 
prophylactically to prevent the transfer of pathogens in 
the appropriate locations. Without a clear indication of 
use, it will increase the level of antibiotic resistance 
groups, especially β-lactams and aminoglycosides. 

Some studies show that there is resistance to penicillin 
and tetracycline in some areas in Indonesia with 
percentages close to 100%. This finding makes the 
penicillin out of date as a first-line therapy; many 
clinicians are turning to the class of cephalosporin’s 
that are considered capable of defending against 
bacteria that cause problems of resistance[22]. 

Fig. 1: Analysis of antibiotic usage by Gyssens’s criteria.
IIA-inappropriate dose; IIB- inappropriate interval; IIIA-duration to short; IIIB-duration to long; IVA-alternative more effective; 
IVB-alternative less toxic; IVC-alternative less cost; IVD-alternative narrower spectrum; O-rational use; V-no indication.

Fig. 2: The antibiotics usage based on the type of therapy.
ADU-antimicrobial drugs unknown therapy; ADD-antimicrobial drugs documented therapy; ADET-antimicrobial drugs extended 
empiric therapy; ADE-antimicrobial drugs empiric therapy; ADP-antimicrobial drugs prophylaxis therapy.
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