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ABSTRACT
Objective: The aim of this study was to evaluate the utilization of antibiotics for children in the General Hospital of Dr. M. Yunus Bengkulu,
Indonesia by using the ATC/DDD index, which is accepted as a standard method.

Methods: This study was descriptive analytic research with qualitative methods. Observations conducted over six months collecting retrospective
prescribing data antibiotics in children admitted in January to June 2014. Data obtained assessed antibiotics prescribed in a quantity which is
calculated using ATC/DDD index. In this study, DDDs of anti-infective agents are listed for systemic use, according to ATC/DDD 2016 Index. Data
pediatric patients hospitalized amounted to 447 patients while fulfilling the inclusion criteria amounted to 103 medical records and the use of
antibiotics which recorded 175 prescriptions.

Results: The kind of antibiotics that are widely used are gentamicin (34.9%) and ampicillin (34.3%). The highest ACI based group is penicillin
group antibiotics (ampicillin) is 26 DDD/100 bed-days. Highest DDDs in this study is ampicillin (101.7). Utilization of antibiotics in hospitals in
Bengkulu, Indonesia to pediatric patient higher than suggested by the WHO is based on a quantitative analysis using the ACT/DDD index.
Conclusion: Analysis of antibiotic use in children is not rationally quantitatively seen from the total value of ACI in one of the government hospital
is very high compared to WHO standard and based on the most antibiotic type was ampicillin followed by gentamicin.
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INTRODUCTION
Prescribing antibiotics in pediatric patients are a major concern in
terms of public health because the infection is a major cause of
illness in children and the number of prescribing antibiotics in
preschool children is one of the three recipes [1]. At the hospital
northern European countries, the use of antibiotics has a range of
16.6-25% [2], in ICU at Sultan Qaboos University Hospital, a teaching
hospital in Oman, antibiotics accounted for 12% of the total drugs
prescribed [3]. A Study in the surgical clinic of Dr. H. Marzoeki Mahdi
Hospital, Bogor, Indonesia showed all patients received prophylactic
antibiotics before surgery and Cefotaxime (87.8%) was the most
commonly used antibiotics for surgical prophylaxis [4].
Inappropriate antibiotic usage often leads to many problems such
as; the resistance of antibiotics, negative effects on the ecological
balance, side effects on patients, triggering of super infections and
increase in treatment costs [5].

The antibiotic has a different unit dose of daily administration, it
needs a specific standardized method to evaluate in-hospital
antibiotic use [6]. WHO has suggested a standard method for
evaluating drug usage quantitatively by using the ATC/DDD index.
ATC/DDD index is a universal parameter used in the evaluation of
antibiotic use [7]. The aim of the ATC/DDD methodology is to serve
as a tool for drug utilization study in order to improve a quality of
drug use. One component of this is the presentation and comparison
of drug consumption statistics at international and other levels. The
classification of a substance in the ATC/DDD index is not a
recommendation for use, nor does it imply any judgments about the
efficacy or relative efficacy of drugs and groups of drugs [8]. DDD
100 bed-days has been used internationally in the comparison of inhospital and outpatient antibiotic use, and such data have been used
to compare and to throw light on the national level of antibiotic use
and resistance relationship [9].
Up to now didn’t much research in Indonesia on the evaluation of
the use of antibiotics in children hospitalized government by using

ATC/DDD index. This study is the first in the province, of Bengkulu
related to the evaluation of the use antibiotic. Therefore, a follow-up
study in the government hospital sector was needed to investigate
the current prescribing practices and subsequently Evaluate the
performance of healthcare providers in the Rational Use of
Medicines (RUM) [10].

Indonesia has about 2488 hospitals comprising government hospitals
and private hospitals. In Bengkulu province, there are 16 government
hospitals and 4 private hospitals. The largest hospital in the province
of Bengkulu is the General Hospital of Dr. M. Yunus Bengkulu who has
6 wards and divided into 3 classes of services. This study evaluated the
use of antibiotics in child wards that each month had an average
patient number of 109 patients. The treated patients were divided into
mostly using the national health insurance BPJS.
MATERIALS AND METHODS
Objectives
The aim of this study was to evaluate the utilization of antibiotics in
the General Hospital of Dr. M. Yunus Bengkulu, Indonesia by use
ATC/DDD index, which is accepted as a standard method.
Methods

Ethical considerations
The study was approved by Ethics Commission Politeknik Kesehatan
Kementerian Kesehatan Bengkulu, Indonesia Number. DM.01.04/
023/3/XII/2016.
Study design

This research is descriptive analytic research with quantitative methods.
Data collection

Observations conducted over six months collecting retrospective
prescribing data antibiotics in children admitted to one of the
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General Hospital of Dr. M. Yunus Bengkulu, Indonesia in January to
June 2014. Data were collected from patient charts using a standard
form; patient personal information, underlying disease, the name of
the antibiotic in use, dosage, usage, duration and reason of antibiotic
use (prophylaxis, empirical, microbiologically proven infection)
were recorded on the data sheet.
Sample size

Pediatric patients hospitalized from January to June 2014 amounted
to 447 patients while fulfilling the inclusion criteria amounted to
103 medical records and the use of antibiotics which recorded 175
prescriptions.
Inclusion criteria

Prescription antibiotics (oral and injectable) written for the
diagnosis of infection in children in the form of bearing the generic
name and branded generics.
Exclusion criteria

Prescription of antibiotics in the form of semi-solid (creams and
ointments) and drops were excluded.
Data analysis

Data obtained were assessed the use of antibiotics in a quantity which is
calculated using ATC/DDD index. In this study, DDDs of anti-infective
agents are listed for systemic use, according to ATC/DDD 2016 Index.
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The DDD is the assumed average maintenance dose per day for a drug
used for its main indication in adults and a DDD will only be assigned to
drugs that already have an ATC code. The DDD value in grams of every
drug is defined by the WHO and is periodically updated. DDD values of
every antibiotic are calculated separately [8]. In this calculation method,
the form used for in-bed patients is the ratio of the total DDD per 100bed-days. This index is called antimicrobial consumption index (ACI) [6].
Calculate ACI use equation [11]:
RESULTS
Pediatric patients receiving care in the hospital to get the various
combinations of antibiotics used. From the characteristic patients
showed most patients are males compared to females. Grouping the
data by age shows that the age of 1 to 3 y has a rate of infection that
is quite high at 28.2% and the lowest in the age group over 12 y
(6.8%) with an average age of 4.2 y (table 1).

This study describes the use of antibiotics as much as 175 times that
consists of 7 types and divided into 5 groups of antibiotics.
Antibiotic use in pediatric patients is the use of gentamicin (34.9%)
and ampicillin (34.3%). Single antibiotic prescription or in
combination found in this study observation. Single antibiotic use as
much as 40.8%, the combination of two types of antibiotics 48.5%
and the use of three types of combinations of antibiotics 10.7%. The
most antibiotic combination is ampicillin-gentamicin is 41.75%.

Table 1: Characteristic population

Variable
Sex
Male
Female
Age*
Age<1 y
1 ≤ Age<3 y
3 ≤ Age<6 y
6 ≤ Age<12 y
12 y ≤ Age

n (%)
66 (64.1)
37 (35.9)
22 (21.4)
29 (28.2)
21 (20.4)
24 (23.3)
7 (6.8)

*Mean of age is 4.2 y old.
Rate rationality use of antibiotics quantitatively calculated using the
method of ACI by comparing the value of ACI standards set by WHO.
ACI value is considered high when exceeding the standard DDD
value set by the WHO. The total number of ACI values in this study

was 50.9 DDD/100 bed-days. The highest ACI based group is
penicillin group antibiotics (Ampicillin) is 26 DDD/100 bed-days.
Highest Defined Daily Dose (DDDs) in this study based kind of
antibiotic is ampicillin (101.7) (table 2).

Table 2: Antibiotics usage based on ATC/DDD index

Antibiotics group
Penicillin
Third generation cephalosporins
Amphenicol
Aminoglycosides
Carbapenems
Total

Antibiotics
Ampicillin
Cefotaxime
Ceftriaxone
Ceftazidime
Chloramphenicol
Gentamicin
Merophenem

ATC Code
J01CA01
J01DD01
J01DD04
J01DD02
J01BA01
J01GB03
J01DH02

n (%)
60 (34.3%)*
34 (19.4%)
12 (6.9%)
1 (0.6%)
6 (3.4%)
61 (34.9%)*
1 (0.6%)

DDD (WHO)
2
4
2
4
3
0.24
2

*Highest antibiotic usage, **Highest antimicrobial consumption index (ACI), ***Highest Defined Daily Dose (DDDs)
DISCUSSION
This study shows as your child grows older, it will decrease the
possibility of infection. The results of previous studies which stated
that the increasing age of the diminishing also the possibility of
infection [12]. Children will get the infection 3 to 6 times per year,
but some people get it more often, especially during the year to 2 to
3 of their lives [13]. The incidence of infection in children is very
high, it is because the immune system of children at this age doesn’t

DDDs
101.7***
20.1
17.6
0.3
10.4
47.8
1.3
199.2

ACI
26.0**
5.1
4.5
0.1
2.7
12.2
0.3
50.9

work well in preventing infection [12]. Antibiotics that are often
prescribed in children are ampicillin and gentamicin and are often
given in combination. Compared with studies conducted in India on
antibiotic use in children, antibiotics cephalosporins (cefixime and
cefotaxime) are often prescribed in children [14].
The use of gentamicin and ampicillin widely used as an empirical
therapy of infection in children. Gentamicin should be used with
caution in infants and toddlers. Combination antibiotic gentamicin
32
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and ampicillin are used as the first-line antibiotic for pediatric
patients. This is due to gentamicin in combination with ampicillin
produce a strong bactericidal effect, partly due to the increase in
drug absorption resulting from inhibition of cell wall synthesis.
Penicillin changes the structure of the cell wall so as to facilitate the
penetration of gentamicin into bacteria [15]. The purpose of using a
combination of antibiotics is increasing the activity of the antibiotics
in specific infections (synergistic or additive effect), addressing
mixed infections that can’t be tackled by one type of antibiotics and
resolve cases of life-threatening infections of unknown bacteria
causing the infection [16]. According to the ARPAC (Antibiotic
Resistance, Prevention, and Control) project, all hospitals often use
penicillin group, followed by non-penicillin beta-lactam and
fluoroquinolones [17]. In this study antibiotic administration is not
based on bacteriological examination because it does not have a
microbiology laboratory that is standard for the examination of
bacteria if the patient is infected with the infection. Antibiotics are
used as a general therapy based on clinical conditions observed in
pediatric patients.

Doses for individual patients and patient groups will often differ
from the DDD and will necessarily have to be based on individual
characteristics (e. g. age and weight) and pharmacokinetic
considerations. DDD is the average recommended maintenance dose
per day for a drug used for the main indication in adults. Analysis of
the use of antibiotics in children is not possible using existing rough
sales data in the DDD but using the specified daily dose and
indication in a population of children can be used and compared
with values DDD of WHO [8]. To analyze the average drug use
inpatient hospital use DDD/100 d of hospitalization, while in
outpatient or community, especially the therapy of chronic disease
using DDD/1,000 d of hospitalization [8, 16].

The total value of ACI in this study is very high that is 50.9 DDD/100
bed-days compared to WHO standard 17.24 DDD/100 bed-days.
According to Akalın et al.’s study [18] in a university hospital, the
ACI in 2009 was found to be 64.5 DDD/100 bed-days while in 2010
70.5 DDD/100 bed-days, Sözen et. al’s study [6] in Isparta State
Hospital, Turkey, the ACI was found 55.1 DDD/100 bed-days in
2011. In a study by Vaccheri et al. [19] conducted in a university
hospital in Italy, it was shown that a number of antibiotics used,
risen from 64.9 DDD/100 bed-day in 2002 to 76.7 DDD/100 beddays in 2004. These ACI values are higher than our study. A similar
study conducted at Hospital Infantile de Mexico in 2005 and 2006
with a value of ACI in 2005 amounted to 89.91 DDD/100 bed-days
and amounted to 93.88 DDD/100 bed-days in 2006. Antibiotics are
the biggest ACI values are class β-lactam with ACI value amounting
to 36 DDD/100 bed-days in 2005 and 30.44 DDD/100 bed-days in
2006 [20]. Based on calculations performed ACI values obtained the
largest and exceed the standards set by the WHO, namely the use of
ampicillin with 26 DDD/100 bed-days followed by gentamicin
amounted to 12.2 DDD/100 bed-days.

In another study on the use of antibiotic therapy combination of
ampicillin and gentamicin in hospitals Dr. M. Yunus Bengkulu of 303
pediatric patients, 103 patients received ampicillin and gentamicin
combination therapy, which is the first-line antibiotic therapy at the
Hospital [21]. The results of a study on the use of antibiotics are not
only compared to countries but also compared between hospitals in
the same country. The differences obtained will describe the
relationship the hospital and the patient's condition, the policy of
the use of antibiotics in hospitals, physician preference and the
differences in the education and health systems [22].

Some factors that may increase the value of DDD/100 bed-days are
disposable dose, the rules of use and length of stay (LOS). ACI value
is inversely proportional to LOS and therefore the greater the value
of LOS, ACI gets smaller. The high ACI value in this study indicates
that there was excessive dosing of antibiotics in children and
describes the dosing is not in accordance with the recommendations
of WHO. In this study, the value of ACI to be high due to the use of
empirical antibiotic therapy, while the diagnosis of infection has not
been done well so happens increased amount of use of antibiotics,
especially ampicillin and gentamicin. This study offers information
on the pattern and trend of antibiotic use in a sample of Indonesia
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hospitals, only based on hospital pharmacy records. Our study
carried out with a point-prevalence method has certain limitations
such as being single-centred, short-time data collection and only
antimicrobial use in paediatrics.

The antibiotics prescribed in pediatric patients need more attention
by health professionals. Selection of the type and amount of
antibiotics in children in several hospitals today is less precise, look
at the amount of penicillin usage are very high. The increasing
number of incidents of resistance is strongly influenced by the
pattern of antibiotics prescribing in the treatment of infections.
Before giving antibiotic therapy to patients, the bacteriological
examination should be done to determine the bacteria that cause
infection and bacterial resistance test so that the type of antibiotics
used rationally.
CONCLUSION

Analysis of antibiotic use in children is not rationally quantitatively
seen from the total value of ACI in one of the government hospitals is
very high compared to WHO standard and based on the most
antibiotic type was ampicillin followed by gentamicin.
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