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ABSTRACT 

Objective: To identify the etiology and resistance patterns in Neonatal Septicemia amongst 

babies born in the hospital. 

Materials & Methods: A Cross-sectional one year study was undertaken in a tertiary care 

hospital in Belgaum. Blood samples were taken from all neonates born in the hospital and 

inoculated into 5ml of BHI broth. Isolated bacteria were identified using standard 

microbiological methods. Antibiotic susceptibility testing was done using Kirby-Bauer disc 

diffusion technique. Data was statistically analyzed using Chi-square test. 

Results: Incidence of septicemia was 250/3065 (8.2%). Pseudomonas aeruginosa was the 

commonest isolate (24.66%) followed by Klebsiella pneumoniae (20.66%). Overall sensitivity 

of isolate was highest for Amikacin. 

Conclusion: Knowledge of the micro-organism causing neonatal septicaemia along with 

their antibiotic sensitivity pattern will help in selection of a suitable antibiotic for treating 

these infections and preventing mortality. 
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INTRODUCTION 

The newborn period encompasses the first few weeks of extrauterine life, but it is an 

important link in the chain of events from conception to adulthood. The physical and mental 

wellbeing of an individual depends on the correct management of events in the perinatal 

period.
(1)

 A vast majority of healthy term neonates may tolerate their abrupt exposure to 

the external bacterial world without any incident but this is not the case with a high risk 

neonate.
(2) 

The immaturity of the immune system in the foetus and the neonate makes 

them especially susceptible to infection during the perinatal and neonatal period.
(3)  

Neonatal septicemia is by far the most important and often fatal sequelae of such infection. 

Early onset sepsis occurring within the first 48 hrs of life is almost invariably due to 

organisms acquired transplacentally or due to ascending infection from the vaginal canal, 

whereas a late onset of septicemia after 48 hrs of birth may be due to organisms acquired 

either at the time of delivery or in the Neonatal Intensive Care Unit.
(4) 

In India the 

prevalence of neonatal sepsis is 10.97 /1000 live births and is often caused by Escherichia 

coli, Klebsiella species, Staphylococcus aureus, Pseudomonas species, Proteus species, 

Staphylococcus epidermidis.
(5)

 The early diagnosis of neonatal septicemia remains a difficult 

task because of its minimal and nonspecific clinical presentation.
(6)  

The timely isolation of 

bacteria from the neonate’s blood can be an important diagnostic and prognostic marker. 

Hence blood culture remains an important investigative tool for the diagnosis of neonatal 

septicemia.
(7)

 Also the emergence of resistant strains of bacteria poses a threat to Intensive 

care Units all over the world. Hence the current study was undertaken to know the etiology 

and resistance patterns in Neonatal Septicemia amongst babies born in the hospital. 

 

MATERIALS AND METHODS 

All the neonates born over a period of 1 year in a tertiary care hospital in Belgaum clinically 

diagnosed as septicemia cases were included in the study. Blood samples were collected 

from the brachial artery by the Pediatrician by performing an arterial stab. Samples were 

collected soon after the clinical diagnosis and before starting the antibiotic therapy. 0.5 to 

1ml of blood was inoculated into 5ml of BHI broth. Sub culture was performed on chocolate 

and MacConkey agar plates. The isolated bacteria were identified using standard 

microbiological methods. Antibiotic susceptibility testing was done using Kirby Bauer disc 

diffusion technique. Data was statistically analyzed using the Chi-square test. 

 

RESULTS 

There were a total of 3065 live births during the study period in both of the hospitals. 250 

neonates were clinically diagnosed as septicemia cases. Thus the incidence of septicaemia 

was 8.2%. 

Out of 250 neonates, 157(62.8%) were male and 93(37.2%) were female babies. 63% of the 

male babies and 66% of the female babies were born prematurely (i.e. <37 weeks of 

gestational age). 72.4% of the neonates were Low birth weight babies with a birth weight of 

< 2500 gms.77.2% of neonates developed signs and symptoms of sepsis within 48 hrs of 

birth (Early onset septicemia). 
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Blood samples were drawn from all the 250 neonates out of whom 104 cultures (41.6%) 

yielded growth. Pseudomonas aeruginosa was the commonest isolate (24.66%) followed by 

Klebsiella pneumoniae (20.66%) and Citrobacter freundii (20%). Other organisms isolated 

were Coagulase negative staphylococci(10%), Staphylococcus aureus (8.67%) and 

Escherichia coli (4.67%).Candida species was isolated in 11 neonates. The gram negative 

isolates were found to show maximum sensitivity to Amikacin followed by Cefotaxime 

,Netimicin and Gentamicin. The gram positive isolates were found to be sensitive to 

Vancomycin followed by Gentamicin, Amikacin Netilmycin and Cefotaxime. Overall 

sensitivity of isolates was highest for Amikacin (88.23%) followed by Cefotaxime (55.88%) 

and Netilmycin (50%). Sensitivity of Pseudomonas isolates to Pipercillin was 54.05%. 

Culture positivity was more (45%) in preterm (P>0.10) and LBW babies (46%) compared to 

full term and babies with Birth weight more than 2500 gms (P<0.02). Culture positivity was 

higher in neonates delivered by normal vaginal route (45%) as compared to LSCS (33%) 

Mortality was higher in neonates who were culture positive (40.38%) as compared to 

neonates who were culture negative ( 15%)(P<0.001). 

 

DISCUSSION 

Neonatal septicemia is a major cause of morbidity and mortality in the newborn in 

developing countries. The bacteriological profile of neonatal septicemia is constantly 

changing with advances in the early diagnosis and treatment of neonatal septicemia and the 

increased survival of tiny preterm babies. Thus a rational protocol for sepsis management 

must be based on accurate knowledge of the causative organisms and their antibiotic 

profile.
(8)

 

This was a cross-sectional study of 250 neonates clinically diagnosed as cases of septicemia 

admitted to the NICU of a Tertiary care hospital in Belgaum. In the present study incidence 

of neonatal septicemia was 8.2% in hospital born babies. The incidence of neonatal 

septicemia in a study conducted by Kaushik et al was 5.3% in hospital born babies.
(9)

 The 

high incidence of sepsis in the present study may be attributed to a higher incidence of 

foetal and maternal risk factors. In the present study 64% of the neonates were preterm 

babies. This could have been a contributory factor for the high incidence of sepsis in our 

study. 

As per Davies, male babies are at a higher risk of developing septicemia when compared 

with female neonates.
(10)

 In the present study out of 250 neonates clinically diagnosed as 

septicemia, 157(62.8%) were male and 93 (37.2%) were female babies.  Similar results were 

noted by Tallur et al whose study included 154 males and 88 female babies.
(11)

 The factors 

regulating the synthesis of gamma globulins are probably situated on the X chromosome. 

Presence of one X chromosome in the male infant thus confers less immunological 

protection compared to their female counterparts.
(5)  

A majority of the cases in our study 

have been early onset septicemia cases (77.2%). This could be because of a high incidence of 

maternal risk factors (65.2%). In our study 104 cases (41.6%) were culture positive. Similarly 

Thomas et al reported a culture positivity of 40%.
(12)

 72% of isolates in the study were gram 

negative bacilli with Pseudomonas aeruginosa being the commonest isolate (24.66%) 

followed by Klebsiella pneumonia (20.66%). In the present study Pseudomonas aeruginosa, 

Klebsiella pneumoniae and Citrobacter freundii were most sensitive to Amikacin. 
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Staphylococcus aureus and CONS were most sensitive to Vancomycin and Netilmycin. 

Almost all the isolates were resistant to Ampicillin except the isolates CONS which showed a 

60% sensitivity. Almost 75% of the septicemic babies showed improvement with treatment 

whereas 25% of the neonates expired. In the study by Kaushik et al the overall mortality in 

cases of neonatal septicemia was 27.5%. While the case fatality recorded by Das et al in 

their study was 17.1%.
(13)

 Mortality was very high in neonates who were culture positive 

(40.38%) as compared to neonates who were culture negative (15.07%)(P<0.001). Overall 

mortality was significantly higher in preterm neonates (31.25%) (p<0.05) and low birth 

weight neonates (30.38%) (p<0.01). Mortality was highest in neonates with Candidial 

infection (63.64%). In contrast to our study, in a study conducted by Kossoft mortality has 

been 27% in neonates with Candidial infection.
(14)

 In a study by Bhakoo et al mortality due 

to Pseudomonas infection (90%), Citrobacter (75%) and Staphylococcus aureus (51%).
(15)

 

Mortality rates recorded in the present study with respect to Pseudomonas were 60%, 

Citrobacter was 58%and Staphylococcus aureus was 8%. 

 

CONCLUSIONS 

Neonatal septicemia continues to be an important cause of morbidity and mortality in the 

first four weeks of life. Knowledge of the microorganisms causing Neonatal septicemia along 

with their antibiotic sensitivity patterns will help in selecting suitable antibiotics for treating 

these infections and preventing mortality. It would also help to avoid the indiscriminate use 

of antibiotics, thereby preventing development of resistance to them, by enabling the 

authorities to have a hospital policy on use of antibiotics in the NICU. 
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