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A Study on the Bacteriological Profile 
and Antibiogram of Bacteremia in 
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ABSTRACT
Introduction: Blood stream infections are very common in the 
pediatric age group. Patients with bacteremia may have either 
a transient bacteremia that may be rapidly and permanently 
cleared by a patient’s host defenses with no major consequences, 
or persistent bacteremia which can be self-limited without 
development of focal infection or sequelae, or may progress to a 
more serious fatal infection or toxic symptoms.

Objectives: The aim of our study is to analyze the hospital 
data on bacteremia in children less than 10 years with special 
reference to male and female cases, the pathogens involved, and 
the antibiotic susceptibility patterns.

Methods: Over a one year period samples were collected from 
128 children who included all newborn babies and children 
admitted with fever and suspected of having sepsis. Blood was 
collected depending upon age groups with aseptic precaution and 
incubated at 37oC for 10 days. Subcultures were made on blood 
agar and MacConkey agar plates. Organisms were identified and 
antibiotic sensitivity test of the isolates were performed. 

Results: Out of 128 suspected cases, 32 (25%) was culture 
positive. Male to female ratio is 1.28:1.0. Klebsiella species 
(43.75%) was the most common organism isolated followed by 
Staphylococcus aureus (18.75%). Prevalence of gram negative 
organism was 71.87%. Most of the gram negative organisms 
showed maximum resistance to ampicillin and the gram positive 
organisms to penicillin. In this study three gram negative 
organisms were extended-spectrum beta lactamases (ESBLs) 
producers and one Pseudomonas aeruginosa was metallo-beta 
lactamase (MBL) producer. 33.33% of staphylococcus aureus 
was Methicillin resistant Staphylococcus aureus (MRSA) strains.

Interpretation and Conclusion: This study showed a 25% 
prevalence rate of bacteremia among children with an increasing 
prevalence in the age group of 5-10 years and also an observed 
decline in susceptibility of the pathogens to common antibiotics 
which ultimately stresses on the need for continuous screening 
and surveillance for antibiotic resistance in the pediatric care 
unit and calls for increased efforts to ensure more rational use 
of these drugs. 

INTRODUCTION
Bacteremia signifies the presence of bacteria in the blood stream 
[1]. Bacteremia may be transient, continuous or intermittent. Micro
organisms present in the circulating blood, whether continuously, 
intermittently, or transiently, are a threat to every organ in the body. 
They can have serious consequences like shock, multiple organ 
failure, disseminated intravascular coagulation, etc. Thus, the blood 
stream infections constitute one of the most serious situations 
and, as a result, timely detection and identification of blood stream 
pathogen is important [2]. Blood culture plays an integral role in the 
evaluation of sepsis [3].

Neonates are particularly vulnerable to infections because of their 
weak immune barrier. Several risk factors have been identified both 
in the neonates and children which makes them susceptible to 
infections [4]. Children with septicaemia present with fever, difficulty 
in breathing, tachycardia, malaise, refusal of feeds or lethargy [5]. 

A relative number of bacterial species causes the vast majority 
of bacteremia in normal children. Streptococcus pneumoniae, 
Haemophilus influenzae type B and Neisseria meningitidis are 
among the most common isolates and each may be associated 
with occult bacteremia as well as severe sepsis. Staphylococcus 
aureus, Salmonella species and Group A streptococci are also 

pathogenic that may be isolated from blood cultures in children 
who usually have moderate or severe illness. In otherwise normal 
children gram negative enteric species may cause bacteremia 
in association with pyelonephritis or diarrhea. The presence of 
foreign material such as catheter or central line enhances the 
risk of bacteremia with both gram positive (Coagulase negative 
Staphylococci, Staphylococcus aureus, and Streptococcus 
species) and gram negative bacteria [6].

In healthy and immunocompetent host, a sudden infuse of bacteria 
is usually cleared from the blood within 30 to 45 minutes. The liver 
and spleen play the primary role in clearing bacteria; intravascular 
neutrophils play only a minor role. Septicemia is a clinical syndrome 
characterized by fever, chills, malaise, tachycardia, hyperventilation 
and toxicity or prostration, which results when circulating bacteria 
multiply at a rate that exceeds removal by phagocytes [7]. 

The successful recovery of microorganism from blood by pos
sible types of bacteremia depends upon specimen collection 
methods, blood volumes, the number and timing of blood cultures, 
interpretation of results and the type of patient’s population being 
served by the laboratory [2]. There is a wide variation in the incid
ence and clinical characteristics of invasive infections caused by 
different species of bacteria. Identifying the causative agents and 
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characterizing the clinical significance in a particular age group is 
essential for the prevention and treatment of these infections [8].

As bacteremia continues to be a serious problem that needs 
immediate attention and treatment, the aim of this study was to 
determine the causative agents of bacteremia in children below 10 
years and their susceptibility to the commonly used antibiotics.

MATERIAL AND METHODS
Blood Samples
In this study 128 blood samples were collected from children (aged 
from 1day to 10 years) admitted to the paediatric ward of Dr. B.R. 
Ambedkar Medical College, Bangalore, India during a period of 
one year (2009 to 2010). The patients included all newborn babies 
and children admitted with fever and suspected of having sepsis. 
Children with fever less than 5 days and with known clinical condition 
such as malignancies, tuberculosis etc. were excluded.

The cases were categorized into 4 clinical groups: Group I [0-1 
month–neonates], Group II [1 month-1 year old], Group III [1year-5 
years old] and Group IV [5 year -10 years].

Blood for culture was collected from 128 clinically diagnosed sep
ticemia cases following strict aseptic precautions. One milliliter 
(neonates) and 5 ml (children) blood was collected and inoculated 
into 10 and 50 ml, respectively, of brain heart infusion broth (1:10 
dilution). The culture bottles were incubated at 37ºC aerobically 
and periodic subcultures were done onto Mac Conkey’s agar, 
blood agar and chocolate agar after overnight incubation on day 
3, day 4 and finally on day 7 [9].The growth obtained was identified 
by conventional biochemical tests and the antibiotic sensitivity 
testing was performed on Mueller–Hinton agar plates by Kirby–
Bauer disc diffusion method. Zone diameter was measured and 
interpreted as per the Clinical and Laboratory Standards Institute 
(CLSI) guidelines [10].

Bacterial sensitivity was tested for the following antimicrobials: Ami-
kacin, Amoxicillin-Clavulanic acid, Ampicillin, Aztreonam, Cefotaxi-
me, Ceftazidime, Ceftriaxone, Cephalexin, Cefoxitin, Ciprofloxacin, 
Gentamicin, Imipenem, Meropenem, Piperacillin-tazobactam, To-
bramycin, linezolid and Vancomycin.

Methicillin resistance in Staphylococcus aureus (MRSA)was 
tested using Mueller-Hinton agar with 4% NaCl with cefoxitin 
disc (30 micrograms) by Kirby-Bauer disc diffusion method. A 
zone size of >22 mm was considered sensitive and < 21 was 
considered resistant [10]. Suspected extended-spectrum beta 
lactamases (ESBLs) producing organisms were confirmed by 
double disk synergy test as described previously [11]. Detection 
of plasmid-mediated AmpC was done by the AmpC disk test 
and the isolates showing reduced susceptibility to carbapenems 
(imipenem and meropenem) were selected for detection of 
metallo-beta lactamases (MBLs) enzymes by imipenem-EDTA 
disk method [12]. For quality control of disc diffusion tests ATCC 
control strains of E. coli ATCC 25922, S. aureus ATCC 25923 
and P. aeruginosa ATCC 27853 strains were used.

STATISTICAL ANALYSIS
The results were expressed as percentages for the analysis of 
various epidemiological details and for analysing the distribution 
of different bacterial isolates and their sensitivity pattern. Microsoft 
excel was used for the interpretation of these results.

RESULTS
A total of 128 blood samples of which 67(52.34%) were from males 
and 61(47.66%) from females were subjected to culture. Bacteremia 
was more common in the age group of 5-10 years (35.71%) [Table/
Fig-1] and was more frequently seen in male children (26.87%) 
[Table/Fig-2]. Out of 128 samples, 32 samples (25%) were culture 
positive and all of them showed monobacterial growth. None of the 

Age group
No. of cases 
Investigated

Bacteremia

Number Percentage

0-1 month 53 12 22.64%

1 month–1 year 34 6 17.65%

1-5years 27 9 33.33%

5-10years 14 5 35.71%

Total 128 32 25%

[Table/Fig-1]: Incidence of Bacteremia in Children according to age group

Sex 
Total no. of cases 

investigated Positive blood culture

Male         67        18 (26.87%)

Female         61        14 (22.95%)

[Table/Fig-2]: Sex distribution among bacteremia cases

Name of Organism Number Percentage

Klebsiella species 14 43.75

Staphylococcus. aureus 6 18.75

Coagulase Negative staphylococci (CONS) 3 9.38

Pseudomonas aeruginosa 3 9.38

Salmonella typhi 2 6.25

E.coli 2 6.25

Acinetobacter baumanii 1 3.13

Citrobacter freundii 1 3.13

Total 32 100.00

[Table/Fig-3]: Distribution of Organisms Isolated from Blood culture

Organism Number Percentage

Gram Negative 23 71.87%

Gram Positive 09 28.13%

Total 32 100.0

[Table/Fig-4]: Prevalence of Gram Negative and Gram positive Bacterial Isolates

blood samples yielded polymicrobial growth.

[Table/Fig-3] and chart 3 describes the distribution of the total 
bacterial isolates obtained in the positive blood cultures. Out of 
total 32 positive cultures, Klebsiella species was the predominant 
organism isolated 43.75% (14/32), followed by Staphylococcus 
aureus 18.75% (6/32) and Pseudomonas aeruginosa 9.38% (3/32) 
and CONS 9.38% (3/32). 11 out of 14 Klebsiella species were 
Klebsiella pneumonia and the remaining Klebsiella oxytoca.

[Table/Fig-4] shows the distribution of gram negative organism to be 
71.87% as against 28.13% of gram positive organism.

DISCUSSION
The varying microbiological pattern of bacteremia in children war
rants the need for an ongoing review of the causative organisms 
and their antimicrobial susceptibility pattern [13].

In our study, it was observed that the incidence of bacteremia was 
higher in males compared to females. Nimri et al., [8] and Joshi et 
al., [14] also observed a higher incidence of bacteremia in males. 
Bacteremia was more common in the age group of 5-10 years 
(35.71%) which was in contrast to studies done by Tsering et al., 
[15] and also Meremkwer et al., [4] who reported that bacteremia 
was most frequently encountered in newborns.

Out of the 128 clinically suspected cases of sepsis in our study, 
32 were culture positive with a blood culture positivity rate of 25%. 
Similar positivity rates were reported by other studies also [13,15]. 
Higher positivity rates of (43.78%) have been observed by Prabhu 
K et al., [9].

Gram-negative septicemia was encountered in 71.87% of the cul
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ture positive cases. This is in concordance with studies done by Ali 
Z et al., (63%) [16] and Sharma M et al., (72.7%) [13].

Klebsiella (43.75%) species was the commonest isolate associated 
with bacteremia in our study. Al-Charrakh et al., [17] also reported 
a high incidence of Klebsiella septicemia (46.8%). The next 
commonest isolate obtained was Staphylococcus aureus (18.75%). 
Gram positive organisms mainly Staphylococcus aureus have been 
shown as the most frequently isolated bacteria causing bacteremia 
by many studies [9,18]. The frequency of infection by various 
organisms varies from one institution to another institution and even 
year to year in the same institution [13].

Most of the gram negative organisms showed maximum resistance 
to ampicillin (68.42%) [Table/Fig-5]. Similar findings have also been 
observed by Prabhu K et al., (64.28%) [9]. Out of the 23 gram 
negative isolates three (2 klebsiella spp and 1 E.coli) were ESBL 
producers. Most of the gram negative bacterial isolates were 
sensitive to imipenem and meropenem. Among the non-fermenters, 

[Table/Fig-6]: Percentage of bacterial resistance to various antibiotics

Antibiotics Klebsiella spp (n=14) E.coli (n=2)
Pseudomonas  

aeruginosa (n=3)
Acinetobacter 
baumanii (n=1) S.typhi (n=2)

Citrobacter freundii 
(n=1)

Ampicillin 9(64.28%) 100% NT NT 1(50%) 100%

Amoxyclav 2(14.29%) 0 NT NT 0 0

Amikacin 2(14.29%) 1(50%) 1(33.33%) 0 0 0

Cotrimoxazole 6(42.86%) 1(50%) NT 0 1(50%) 0

Gentamycin 2(14.29%) 1(50%) 2(66.66%) 0 0 0

Tobramycin NT NT 1(33.33%) 0 NT NT

Ciprofloxacin 5(35.71%) 1(50%) 2(66.66%) 0 0 0

Cefotaxime 2(14.29%) 1(50%) NT NT 0 0

Ceftriaxone 2(14.29%) 1(50%) NT NT 0 0

Ceftazidime NT NT 1(33.33%) 0 NT NT

Piperacillin- 
tazobactum

NT NT 1(33.33%) 0 NT NT

Aztreonam 3(21.43%) 1(50%) 2(66.66%) 0 NT 0

Imipenem 0 0 1(33.33%) 0 0 0

Meropenem 0 0 1(33.33%) 0 0 0

[Table/Fig-5]: Antibacterial resistance pattern of the Gram negative blood stream isolates

Antibiotics 
Staphylococcus  

aureus (n=6) CONS (n=3)

Penicillin 5(83.33%) 2(66.66%)

Amoxyclav 1(16.66%) 0

Cefoxitin 2(33.33%) 0

Erythromycin 2(33.33%) 1(33.33%)

Cephalexin 2(33.33%) 0

Linezolid 0 0

Vancomycin 0 0

[Table/Fig-7]: Antibacterial resistance pattern of the Gram positive blood stream 
isolates

33.33% of Pseudomonas species showed resistance to imipenem 
and meropenem which is in concordance with studies done by 
Rahbar et al., (40%) [19]. One of the Pseudomonas species isolate 
was an MBL producer.

The gram positive organisms showed 77.78% resistance to 
penicillin but were 100% sensitive to linezolid and vancomycin. 
Among the 6 Staphylococcus aureus, 2(33.33%) were detected 
as Methicillin resistant Staphylococcus aureus (MRSA). Studies by 
Indian Network for Surveillance of Antimicrobial Resistance (INSAR) 
group, India reported a 41% prevalence of MRSA [20]. 2 isolates of 
Salmonella typhi were isolated from children between 5-10 years 
age group, among which 50% of them were resistant to ampicillin 
and cotrimoxazole [Table/Fig-6,7].

Bacterial infections are the major causes of morbidity and mortality 
in children. The detection, identification and susceptibility testing of a 
causative species of bacteria are essential for the proper treatment, 
and better prognosis of patient. Growing resistance to conventional 
and even newer antibiotics is a serious cause of concern.

CONCLUSION
Blood culture still remains as one of the most important microbio
logical tests available to the clinician for the diagnosis of bacteraemia. 
The blood culture positivity rate in this study was 25%, with the 
prevalence being higher among children aged between 5-10 years. 
In this study carbapenems seem to be a reasonable alternative 
to the commonly used anti gram negative penicillins as well as 
to extended spectrum cephalosporin against the Gram negative 
isolates which turned out to be the major pathogens, except for 
Pseudomonas species which showed a higher resistance pattern 
against carbapenems. However a larger sample size study should 
be performed to validate the findings of the present study. This 
study emphasizes on the need for continuous screening and 
surveillance for antibiotic resistance in the pediatric care unit and 
also in formulation of an antibiotic policy as well as a protocol for the 
effective management and prevention of drug resistance.
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