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ABSTRACT

Respiratory Tract Infections (RTIs) commonly occur as an infection in children. A
considerable amount of antibiotics consumption is used to treat RTls in many hospitals.
Unwise antibiotic treatments in RTIs will increase bacterial resistance and treatment
cost. This study aimed to investigate the quality or appropriateness of antibiotics use in
RTI treatments in pediatric inpatients. A retrospective analysis of antibiotics
consumption data was conducted through inpatient medical records for three months in
2017 at a primary hospital in Surabaya, Indonesia. The qualitative assessment was
performed using a modified Gyssens algorithm based on the National Guideline and
other relevant international standards of antibiotics applications in RTI treatment. The
medical records of a total of 87 pediatric inpatients aged 0-14 y.o. werancluded in this
study. The most common diagnosis was tonsillopharyngitis (32.18%), and the average
length of hospital stay was 4.84 days. Antibiotics used in the treatments were from the
class of B-lactams and cephalosporins, all of which were applied in empirical therapy.
According to the analysis, the antibiotic treatments were not appropriate. The most
inappropriate use of antibiotics was in the form of wrong choice of drug choice
(95.40%), followed by the sub-optimal duration of antibiotics (4.60%). The RTI treatment
in pediatrics has to avoid any inappropriate uses of antibiotics, which can be achieved
through the evaluation of institutional policy against the local guideline, antibiogram, or
any relevant international guidelines.

Key words: appropriate use of antibiotics, Gyssens methods, Respiratory Tract Infection
(RTI).
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Introduction

Respiratory Tract Infections
(RTls) are acute infections involving
upper or lower respiratory tract or even
both, which commonly occur in children
and adults (The Indonesian Ministry of
Health, 2005). The upper respiratory
tract includes the nose, paranasal
sinuses, pharynx, larynx, and upper
trachea, while the lower respiratory
tract includes bronchus and alveolus
(The Indonesian Ministry of Health,
2005; Mamo and Teshome, 2017). A
survey by the Indonesian Ministry of
Health reported that the prevalence of
RTls in 2013 was 25%, and children aged
1-4 y.o0. were the most represented RTI-

group  (25.8%) (The
Indonesian Ministry of Health, 2013).

contracted

RTls are usually caused by a

viral infection. However, bacterial

pathogens are also identified as the
cause of RTIs (Arroll and Kenealy, 2005;
Karevold et 2006).

al., Secondary

infection by bacteria in viral RTls is not

preventable, yet some clinicians
prescribe  antibiotics to  prevent
secondary bacterial infection.

Consequently, a considerable amount of

antibiotics is consumed to treat

inpatients with RTls (Gonzales et al.,

1997; Reese et al., 2000). Unwise or
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inappropriate antibiotic treatments of
RTIs will increase bacterial resistance,
and

treatment cost, adverse drug

reactions (Alumran et al., 2011).

Therefore, this study aimed to

investigate the quality or the
appropriateness of antibiotics use in RTI
treatments in pediatric inpatients at a
primary care hospital in Surabaya,

Indonesia.

Methods

The study was conducted at a
primary care hospital in Surabaya City
from January to March 2018. The name
of the hospital could not be mentioned
because of ethical reason. A cross-
sectional study was conducted using
retrospective data. The source of the
data was medical and prescription
records of all of the pediatric inpatients
diagnosed with RTIs who were
hospitalized during October-December
2017. All patient’s information acquired
from medical records was used only for
research Personal

the purpose.

information was not used in the
research by any means. Patients who
had other comorbidities of infectious
diseases for which antibiotics could be

administered were excluded.
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Figure 1. The modified Gyssens algorithm.

The data was collected using a

checklist that suited the research

purpose. The descriptive analysis was
conducted in Microsoft Excel™ 2007,
while the qualitative investigation of the
appropriateness of antibiotics usage
was carried out using the modified

Gyssens  algorithm adapted from

Baktygul et al. (2011) and based on the

national guideline issued by the

Indonesian Ministry of Health and other

international  standards for  RTI

treatments in children. The

international standards used were the
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guideline for the management of acute

bronchitis and acute

pharyngitis
developed by the Alberta Medical
Association (2008a, 2008b) in Canada
and the uideline for the Management
of Community-Acquired Pneumonia
published by Oxford University Press on
behalf of the Infectious Diseases Society
of America. The assessment using the
modified Gyssens algorithm started
from the examination of the antibiotics
choice due to the use of retrospective
data, which assumed that all of the

diagnoses were a bacterial infection
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(Figure 1). Treatments were considered
appropriate when the indication, choice
dose

of agent, duration, and

corresponded to the guidelines.

Results

Patients’ Demographic and Clinical

Characteristics
A total of 87 patient medical

records from children diagnosed with
RTls during October-December 2017
were investigated in this study. The
male to female patient ratio was 1.23
(the distribution is presented in Table

1). Most of the patients were in the age

group of 0-4 y.o. (67.82%), followed by
the age group of 5-9 y.o. (27.59%).
There were several types of RTI cases
observed. The three main types were
bronchitis (5.75%), pneumonia

(14.94%), and pharyngitis (79.31%).
Each of them was further classified into
many subtypes, and the most common

tonsillopharyngitis
2). The

subtype was

(32.18%) (Figure average
number of antibiotics prescription per
patient was between 1-2 (21.84% of
patients received a combination of two
antibiotics), nd the average length of

hospital stay was 4.84 days.

Table 1. Patients’ demographic and clinical characteristics

Characterictics N:ar:i':il;:f Percentages (%)
Gender
Female 39 44.83
Male 48 55.17
Total 87 100.00
Age (years)
0-4 59 67.82
5-9 24 27.59
10-14 4 4.60
Total 50 100.00
Length of hospital stay (days) Mean + SD 4.84 +1.06
Antibiotics prescription per patient Mean +SD 1.17 +0.38
Combination therapy with two antibiotics 19 21.84

Different classes and doses of
antibiotics were used for all of the RTI
cases observed in this study. There

were 109 prescriptions reviewed for 87
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patients. The mean duration of therapy
for all antibiotics usage was 3.88 days
with a range of 3-5 days. The route of

antibiotics administration were
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intravenous (67.82%) and oral (33.28%).
The groups of antibiotics used in the
treatment were pB-lactams, including
cephalosporins. The antibiotics
prescription mostly included ampicillin-
sulbactam, which was prescribed in all
of the RTI cases (32.11% cases) at a
dose of 46.15-75.18 mg/kg/day. The

other prescribed antibiotics were

90,00%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%
20,00%

10,00%

0,00%
Bronchitis(5,75%)

Figure 2. Types of RTls.

Antibiotic Treatment Quality

A total of 87 patient medical
records, containing 109 antibiotics
prescriptions were reviewed. According
to the guidelines used in this study,
antibiotic treatment was found to be
inappropriate in all patients (100.00%)
(Table 3).

The most common category for

inappropriateness was the improper

_ 460% _ mEBronchitis

Preumenia (14 94%)
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ampicillin in 39.45% cases at a dose of
58.80-99.36 mg/kg/day, followed by
amoxicillin in 11.01% cases at a dose of
The

33.33-50.00 mg/kg/day. most

prescribed cephalosporin was
cefotaxime, which was used only in 9.17
% cases. Table 2 shows the antibiotics

therapy profile.

Pharingyngitis

20,69%
Rhinotonsilopharyngitis

5,75% Tonsilopharyngitis

M Rhinotonsilitis
32.18% Tonsilitis

W Rhinopharyngitis

osase mErochopneumaonia

11.45% Pneumania

Pharyngitis (79,31%)

choice of antibiotics, which was found
in 83 cases (Table 4). The second most
common category was the
inappropriate duration of antibiotic
therapy, which was identified in 4 cases
(4.60%). The comparison of antibiotics
prescription and the national and
international guidelines is provided in

Table 5.




Table 2. Antibiotics therapy profile

Mean
s . ) .. Mean Dosage n (%)
Antibiotics Diagnoses Routes Durationof Freq. (daily _
Use (days) (mg/kg/day) N=109
Penicillins
Amoxicillin Pneumonia  Oral 4.38 3 39.00 8(7.36)
(Jo1cAD4) Pharyngitis  Oral 4.25 3 37.37 4(3.70)
Ampicillin Bronchitis v 4.00 2-3 86.88 2(1.85)
(Jo1cao1) Preumonia v 4.11 2-4 96.04 10(9.19)
Pharyngitis v 3.58 2-3 66.15 31 (28.45)
Ampicillin+ Bronchitis v 3.00 3 62.28 3(2.75)
Sulbactam Pneumonia v 4.50 2 50.86 2(1.85)
{Jo1cro1) Pharyngitis v 353 2-4 63.32 30(27.53)
Total Penicillins 90 (82.57)
Cephalosporins
Cefadroxil Pharyngitis Oral 5.00 2 25.00 1(0.92)
{J01DBOS)
Cefixime Pneumonia Oral 4.00 2 4.62 1(0.92)
{J01DDO0B) Pharyngitis  Oral 4.50 2 5.29 4(3.67)
Cefotaxime Pharyngitis v 3.30 2 39.37 10(9.19)
{Jo1pD01)
Ceftriaxone Pneumonia v 5.00 2 55.56 1(0.92)
{J01DDO04) Pharyngitis I\ 3.00 2 35.00 2(1.85)
Total Cephalosporins 19 (17.43)
TOTAL 109(100.00)
Table 3. The Appropriateness of the antibiotic treatments
Appropriate (%) Inappropriate (%)
0.00 100.00
Table 4. The inappropriateness categories of the antibiotics treatments
Impl:oper Inappropriate Inappropriate Improper Total
Chokce of Duration Dosage Route N (%)
Antibiotics ¢
Diagnoses
Bronchitis 5 0 0 0 5(5.75)
Pneumonia 9 4 0 0 13 (14.94)
Pharyngitis 69 0 0 0 69 (79.31)
Total 83 (95.40) 4 (4.60) 0 (0.00) 0 (0.00) 87 (100.00)
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Table 5. The compliance of antibiotics prescription with the guidelines

Drugs to be Prescribed as per Guidelines

Diagnosis National Guideline International Guideline Actual Drug Prescription
Bronchitis <6 days: No Antibiotics No Antibiotics Ampicillin,
needed Ampicillin+Sulbactam
First Line:
Amoxicillin or Quinolones
Alternatives:
Amoxicillin-clavulanate or
Azithromycin or
Cotrimoxazole
Pneumonia Erythromycin or st Line: Ampicillin,
Azitromycin or Ampicillin or Penicillin G Ampicillin + Amoxicillin,
Claritromycin Alternatives: Ampicillin-Sulbactam,
Ceftriaxone or Ampicillin-Sulbactam +
Cefotaxime or Levofloxac  Amoxicillin
in addition of Ampicillin-Sulbactam +
Vancomycin or Cefixime,
Clindamycin for Ceftriaxone
suspected CA-MRSA
Pharyngitis  First Line: First Line: Ampicillin,
Amoxicillin or Amoxicillin-  Penicillin VK Ampicillin + Cefadroxil,
clavulanate, Penicillin G or  Alternatives: Ampicillin + Cefixime,
Penicillin VK Clindamycin or Ampicillin + Cefotaxime,
Alternatives: Erithromycin Ampicillin-Sulbactam,
Erithromycin or Ampicillin-Sulbactam +
Azithromycin or Amoxicillin,
Claritromycin or Cefotaxime,
first/second generations Ceftriaxone,
of Cephalosporins or Cefotaxime + Cefixime
Levofloxacin
Discussion antibiotics misuse commonly occurs, is
The inappropriate use of crucial. Furthermore, it may indicate the

antibiotics is predominant in developing
countries even though the guidelines
for antimicrobial prescription have been
established globally for many years
(Blomberg, 2008; Byarugaba, 2004).
Therefore, the assessment of antibiotics

use patterns in the treatment of various

diseases, especially in areas where
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groups of antibiotics that are highly
misused. This study aimed to evaluate
the quality or appropriateness of
antibiotics usage in the treatment of
RTls in pediatric inpatients at a primary
care city,

hospital in  Surabaya

Indonesia.
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A total of two groups of
antibiotics (penicillins and
cephalosporins) were used at the

studied hospital to treat 87 RTls cases,
which were classified into three types of
RTIs (i.e., bronchitis, pneumonia, and
pharyngitis). All of the antibiotic
treatments were empirical therapy. The
penicillin groups used in the treatment
were amoxicillin, ampicillin, and the
combination  of  ampicillin  and
sulbactam. Meanwhile, the group of
cephalosporins used in the treatment
were cefadroxil, cefixime, cefotaxime,
and ceftriaxone. The penicillin groups
were predominantly used, i.e., in 90
prescriptions (82.57%).

The  antibiotics used in
bronchitis cases were ampicillin and the
and-

combination of  ampicillin

sulbactam. Bronchitis is an

inflammation of the large airway inside
the lung called bronchi, which occurs as

an acute or chronic inflammation

(Mukherjee, 2009). The usual cause of
acute bronchitis is viruses, while chronic
bronchitis results from the inhalation of

many  respiratory  tract  irritants

(Mukherjee, 2009; Wenzel and Fowler,

2006). Therefore, most cases of

bronchitis require no more than

symptomatic treatments. Antibiotic
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be

for bronchitis ma
considered for in patients with chronic

treatment

lung disease (e.g., chronic obstructive

pulmonary  disease (COPD), or

emphysema), or patients at high risk of
pneumonia (e.g., immunocompromised)
(Grigoryan et al, 2017). The
international guidelines used in this
study do not recommend antibiotics for
bronchitis. On the other hand, the
national  guideline

suggests some

antibiotics  for bronchitis, namely

amoxicillin or quinolones as first choice
and amoxicillin-clavulanate,
azithromycin, or cotrimoxazole as the
recommended alternatives. Hence, the
five (5) bronchitis cases in this study
considered

were receiving

inappropriate antibiotics usage.

Mangione-Smith et al. (2005) confirm a
high inappropriate use of 60-80%
antibiotics in children and adolescents
with bronchitis.

the

In  pneumonia cases,

antibiotics used were ampicillin,

amoxicillin, ampicillin-sulbactam,
cefixime, and ceftriaxone. Pneumonia is
an acute infection and inflammation of
pulmonary parenchyma that are
sometimes followed by inflammation in
the bronchi (bronchopneumonia) due to

the aspiration of secretions from
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tracheal colonization (Mackenzie 2016;

Reynolds et al., 2010). The most
common pathogens causing pneumonia
are respiratory viruses or Streptococcus
pneumoniae. Viral pneumonia is more
common than bacterial pneumonia. The
data from the Etiology of Pneumonia in
the Community (EPIC) study conducted
by ge Centers for Disease Control and
Prevention (CDC) show that among the

2.222 children with pneumonia, 66% of
the cases are confirmed as viral
pneumonia, while bacterial pneumonia
is only detected in a few cases (8%) (Jain
et al., 2015). Nevertheless, empirical
antibiotics are strongly recommended
in  both

for suspected pneumonia

inpatient and outpatient settings

(Bradley et al.,, 2011).
The list

national guideline

macrolides as the recommended
antibiotics for pneumonia, while the
international guideline suggests
ampicillin or penicillin G as the first line
ceftriaxone, or

and cefotaxime,

levofloxacin as the alternatives (as
mentioned in Table 5). On the other
hand, most of the cases in this study
used a two drug combination, namely
the combination of ampicillin and
amoxicillin (8 of 13 cases) and the

combination of ampicillin-sulbactam
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and cefixime (1 out of 13 cases). The
benefits of taking two antibiotics with a
similar spectrum like ampicillin and
amoxicillin may outweigh the risks
associated with therapeutic duplication.
Therefore, only 4 cases were considered
compliant with the drug of choice listed
in the guidelines. Unfortunately, the
duration of the antibiotics use was
inappropriate, i.e., less than ten (10)
days. Although a shorter course may be
as effective as an intensive one,
comparative studies with an intensive
investigation of short-course therapy
for pneumonia have not been
performed

(Bradley et al., 2011).

in the developed world

Various antibiotics were used in
the pharyngitis management in this
study. Pharyngitis is an inflammation of
the pharynx that commonly occurs with
inflammation of the tonsils and
(The

Ministry of Health, 2005). Most of the

surrounding tissues Indonesian
pharyngitis cases are caused by a viral
infection, but up to 30% of cases in
children are caused by bacteria. The
most common  bacteria  causing
pharyngitis in children is from the group
of a beta-hemolytic

(Weber, 2014). The drugs of choice for

Streptococcus

pharyngitis are penicillin V, clindamycin,
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erythromycin, or first or second-
generation cephalosporin. On the other
hand, antibiotics used in this study were
a single or a combination of third-
generation of cephalosporins and also
ampicillin that was used alone or in
first- or third-

combination with

generation cephalosporins or with
amoxicillin (Table 5). Hence, referring to
the guidelines, the choice of antibiotics
in all cases in this study was identified
as inappropriate. Compared with the
first-line therapies, ampicillin might be
equally effective, and cephalosporins
could be used as alternatives to treat
inpatients with allergies to penicillin
(Regoli et al., 2011). However, the use
of ampicillin and cephalosporin must
consider cost and effectiveness.

Overall, the major findings of
this study reflected high levels of
inappropriate antibiotics use in the
treatment of pediatric RTIs in the
hospital. There were 83 cases (95.40%)
of improper choice of antibiotics and 4
cases (4.60%) of the inapproppriate
duration of antibiotic therapy among
the 109 antibiotics prescriptions over
the 87 patients evaluated in this study.
The results of this research are higher

than the other studies. Evaluating the

antibiotics usage in the treatment of

144

upper respiratory tract infection in

Ethiopia, Mamo and Teshome (2007)
identify 60.30% of

that  only

prescriptions are adherent to the
prescribing guidelines. A similar report
by Antoro et al. (2015) says that 46.37%
choices of antibiotics in pediatric upper
respiratory tract infection are improper.
This report reveals a high rate of non-
compliance to guidelines-based
prescriptions in the antibiotic treatment
The

of  respiratory infections.

discrepancies between the clinical

practices and the guidelines may be

related to the availability of the first-line

drugs, the sensitivity patterns of
hospital pathogens (antibiogram), or
patients” self responses to the

antibiotics, all of which cannot be
assessed in this study due to the lack of
information. Nevertheless, antibiotics
therapy should be based on accurate
diagnostics and the evidence-based

guidelines, as well as the local
antibiogram, to counter the resistance
and achieve the optimal outcomes of

therapy.

Conclusions
The results indicated a high
level of inappropriate use of antibiotics

in the management of pediatric RTls at
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a primary hospital in Surabaya. Prescribing antibiotics by considering the local
antibiograms, along with the international and local conformable guidelines of antibiotics

use, may help to reduce the incidence of inappropriateness.
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