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Risk factors for cefotaxime resistance in children 
with pneumonia 
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Abstract
Background Pneumonia is a health problem in developing 
countries, often caused by bacterial agents. The widespread 

to increased incidence of resistance to this antibiotic. Several 
studies have reported on risk factors associated with resistance 

Objective
children with pneumonia.
MethodsWe performed a case-control study at Sanglah Hospital 

children with blood culture-positive pneumonia and resistance 

from the same population as the case group, but the bacteria 

use, and history of hospitalization within the prior 3 months. 

to determine any associations between the four potential risk 

to be statistically significant.
Results Univariate analysis showed that the risk factors for 

Conclusion History of antimicrobial use and history of 
hospitalization within the prior 3 months were significant risk 
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Pneumonia is an acute infection of lung 
parenchyma, including alveoli and interstitial 

children aged < 5 years.

2

Resistance is deemed to be a protective factor 
for bacteria against antimicrobials produced by 

[Paediatr Indones. 2012;52:255-9].
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microorganisms or other antimicrobial products that 
they manufacture on their own.3  Multi-center studies 

United States reported an increase in resistance rates 
of Streptococcus pneumoniae to various antimicrobials.4

Samore et al. 5 reported that a history of cephalosporin 
use in the prior 3 months increased the risk of 
resistance of Streptococcus pneumoniae by 2.7 times. 

3.5 times relative risk of resistance to penicillin in 
Streptococcus pneumoniae.6 A study in Massachusetts
reported an increased risk of Streptococcus pneumoniae
resistance to penicillin due to history of hospitalization 

7 The

cephalosporin, may increase resistance incidence in 
8

 Data on bacterial resistance patterns in 
Sanglah Hospital is limited. We aimed to identify risk 

pneumonia.

Methods

This case-control study was conducted at the Division 

University Medical School/Sanglah Hospital, Bali 

A sample size formula was used to test the rela-
tionship between 2 variables. We included children 

severe disease such as kidney failure, heart failure, or 

-
sitivity test. Risk factors tested that were potentially 

history of antimicrobial use, and history of hospitaliza-
tion within the prior 3 months. 

The study was conducted by collecting data 
from medical records in Sanglah Hospital Denpasar. 
This study was approved by the Research Ethics 

Sanglah Hospital, Denpasar. 

performed to determine an association between the 

A result was considered significant if P value was less 

Results

Udayana University Medical School /Sanglah Hospital, 

of breastfeeding for more than 2 months. Baseline 
characteristics of subjects are shown in Table 1.

Staphylococcus was the most common cause 

shown  in Table 2.
Several possible risk factors for resistance to 

Table 3
significantly affected the occurrence of resistance to 

Multivariate analysis showed significant rela-
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-
tic regression analysis results are shown in Table 4.

Discussion

A previous study from Utah reported that resistance 

subjects.5

Table 1.

4
5

Table 2.

P

Staphylococcus
Pseudomonas
Klebsiella pneumoniae

Table 3

OR P

69
0.001

5 5.5

Table 4

OR P

0.015
4.7 0.004

0.4
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This difference may be due to geographical, microbial 
(Streptococcus pneumoniae
antimicrobial differences (differing cephalosporins 

occurs from person to person through droplet spread. 
The disease can progress rapidly in densely populated 
areas.8 The Utah study reported that the emergence of 

of residences occupied by 4 or more people.5 We found 

et al. showed that Staphylo-
coccus aureus
bacteria causing lower respiratory tract infections 

Streptococcus pneumonia
and Haemophilus influenzae -
ganisms, such as coagulase-negative staphylococci 

Micrococcus sp Streptococ  cus 
viridans
because they were considered to be contaminants.

Staphylococcus was the most common 

Streptococcus 
pneumonia We 
observed Staphylococcus

usage of antimicrobials may increase the risk of 
resistance to these medications.

The use of antimicrobials may lead to selection 
of resistant mutant species during administration or 
to a shift in the genetic determinants of resistance.

mechanism in which -lactamase enzymes render 
the drug inactive.  A Spanish study reported a 2.8 
times increased risk of resistance to the penicillin 
group due to betalactam use within the prior 3 

Also, a Toronto 

penicillin group in subjects with penicillin use in the 
 Similarly, we 

found a statistically significant relationship between 
the history of antimicrobial use within the prior 3 

History of recent hospitalization was also included 
as a risk factor for resistance to antimicrobials, although 

this mechanism is still unclear. An epidemiological 
study in Massachusetts of risk factors for resistance 
reported that children hospitalized within a preced-

7 We found a significant 
association between history of hospitalization within the 

Breast milk contains a variety of immune com-

lysozymes, lactoferrin, interferon- , nucleotides, and 
cytokines. These substances provide passive protection 
against severe gastrointestinal and respiratory tract 
infections.  A meta-analysis from seven cohort studies 

infants could reduce the risk of hospitalization due to 

breastfeeding for less than 2 months was a risk factor 

Severe pneumonia is often caused by Streptococ-
cus pneumoniae with resistance to penicillin. Panton-

membranes which facilitates infection by resistant 
microbes.
of pneumonia were not risk factors for Streptococcus 
pneumoniae

Similarly, we found that grade of pneumonia 

There were several limitations in this study. This 
study was conducted retrospectively, which may lead 
to biased information, such as information about 
antibiotic usage. Also, we did not analyze the types 
of antibiotics or their duration of use. 

antimicrobial therapy within the prior 3 months, 
history of hospitalization within the prior 3 months, 
and history of breastfeeding for less than 2 months 
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