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Abstract 
Background: The objective of this study was to isolate pathogenic bacteria in neo-natal septicemia cases, and to know their 

antibiotic profile. 

Material and Method: Under aseptic precautions, blood was drawn from 147 neonates with suspected septicemia and inoculated 

in BD BACTEC bottle. Isolates obtained were identified as per standard protocol and antibiotic susceptibility was done by Kirby 

Bauer disc diffusion method (as per CLSI guide-lines). 

Results: Total number of 90 (61.2%) patients had positive blood cultures. The most common pathogens isolated were Klebsiella 

pneumoniae (n=49, 54.4%) followed by coagulase negative staphylococcus (CONS, n=21,23.3%) Staphylococcus aureus (n=10, 

11%), Escherichia coli (n=5, 5.5%), and Pseudomonas aeruginosa (n=1%). The Gram negative organisms showed high resistance 

to commonly used antibiotics and were highly sensitive to Meropenem. The Gram positive bacteria showed high resistance to 

Ampicillin, Erythromycin and Amoxicillin; but they were highly susceptible to Linezolid and Vancomycin. 

Conclusion: As the Gram negative organisms were the most common isolates in neonatal septicemia, their resistance pattern should 

be considered essential for deciding the empirical treatment. Prompt treatment of neonatal sepsis with judicious use of appropriate 

antibiotics can minimize the morbidity and mortality, besides reducing the emergence of multi-drug resistant organisms in ICU’s. 

 

Keywords: Sepsis, Klebsiella, Blood Culture, Antibiotics. 

 

Introduction 
Sepsis is the commonest cause of neonatal mortality 

and is probably responsible for 30-50% of the total 

neonatal deaths each year in developing countries.(1,2) It 

is estimated that 20% of all neonates develop sepsis and 

approximately 1% die of sepsis related causes.(2) 

Neonatal septicemia is a common complication for 

neonates in neonatal intensive care units around the 

world. The incidence is much higher in developing 

countries than in developed world. According to World 

Health Organization estimates, there are about 5 million 

neonatal deaths a year, with 98%occurring in developing 

countries.(3,4) Before the discovery of antibiotics, the 

mortality from septicemia was 90%, but it reduces to 24-

58% after antibiotics came to use.(5) Neonatal sepsis is 

caused by a variety of organisms, ranging from Gram-

positive bacteria, Gram-negative bacteria and sometimes 

yeasts.(6) The major cause of neonatal sepsis in the 

developing countries is Gram-negative bacteria and 

these organisms have developed increased resistance 

over the last 20 years, therefore posing a major problem 

in managing neonates with sepsis.(7-10) It is essential to 

conduct periodic review of organisms responsible for 

neonatal septicemia for the appropriate management of 

neonates. Proper management and early diagnosis of 

neonatal septicemia could reduce the mortality and 

morbidity substantially. Against this background, this 

study was undertaken to study the bacteriological profile 

and antibiotic susceptibility pattern of the isolates in 

septicemic neonates. 

 

Materials and Methods 
Study centre, design and period: This study involved 

147 clinically suspected cases of neonatal septicemia 

admitted during the study period January 2016 to July 

2016 in a tertiary teaching hospital. The cases were 

categorized depending upon the time of presentation, 

within 72 hours of life as early onset septicemia (EOS) 

and after 72 hours of life as late onset septicemia (LOS).  

Institutional Ethics Committee Clearance under 

study were obtained.  

Subject selection  

Inclusion criteria: Neonates having features suggestive 

of systemic inflammatory response syndrome (SIRS), 

with no localizing source of infection. Neonates with 

poor activity, fever, refusal of feed, lethargy, tachypnea, 

tachycardia, birth asphyxia, prematurity, low birth 

weight, or delivered with PROM, foul smelling liquor, 

etc.  

Exclusion criteria: Neonates having extreme 

prematurity (less than 30 weeks of gestational age), birth 

weight less than 1000 gm, gross congenital anomalies, 

and all children who had received antibiotics before ad-

mission, were excluded from the study.  

Sample collection and processing: The present study 

was carried out between January 2016 to July 2016 in the 

Department of Microbiology, GMERS Medical College, 

Gandhinagar. Blood for culture was collected from 147 

clinically diagnosed septicemia cases following strict 

aseptic Precautions. Two milliliter blood was collected 

and inoculated into BD BACTEC bottle. 
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The BACTEC culture bottles were incubated in 

bactec machine and those bottle which was positive 

identified by machine and give indication to remove 

bottle from the machine. Then subculture was done onto 

Mac Conkey's agar, blood agar and chocolate agar. The 

growth obtained was identified by conventional 

biochemical tests like catalase test, coagulase test, 

oxidase test, tripal sugar iron agar test, citrate test, urease 

test, indole test etc. 

 

Antibiotic susceptibility test: The standard disk 

diffusion test for susceptibility to routine antibiotics was 

done by modified Kirby-Bauer method. Zone sizes were 

measured and interpreted according to CLSI 

standards.(11) The drugs for disc diffusion testing(gram 

positive organisms) were in the following 

concentrations: Erythromycin(15µg), 

Tetracycline(30µg), Amoxicillin/Clavulanic acid(30µg), 

Clindamycin(2µg), Ampicillin(10µg), Amikacin(30µg), 

Cefoxitin(30µg), Gentamicin(10µg), 

Vancomycin(30µg), Ciprofloxacin(5µg), 

Moxifloxacin(5µg), Teicoplanin(30µg), 

Cefuroxime(30µg), Linezolid(30µg), Piperacillin/ 

Tazobactam(110µg). 

 The drugs for disc diffusion testing (gram negative 

organisms) were in the following concentrations: 

Tetracycline(30µg), Chloramphenicol(30µg), 

Tobramycin(10µg), Ampicillin10(µg), Amikacin 

(30µg), Gentamicin(10µg), Trimethoprim/ 

Sulfamethoxazole(25µg), 

Cefotaxime(30µg),Ceftazidime(30µg), 

Imipenem(10µg), Amoxicillin/Clavulanic acid(30µg), 

Cefuroxime(30µg), Ciprofloxacin(5µg), 

Levofloxacin(5µg), Piperacillin/ Tazobactam(110µg), 

Lomefloxacin(10µg), Polymixin B(300unites). Data 

analysis was done using Statistical Package for Social 

Sciences (SPSS) software version 14.0. The level of 

significance for tests was set at P < 0.05. 

 

Results 
Of 147 neonates screened, blood culture reports 

were positive in 90 cases (61.2%).Among this culture 

positive cases 52 were Male patients (Table 1). Early-

onset sepsis cases were found to be about three times 

higher than late-onset sepsis. Out of 90 cases, 66(73.3%) 

had early onset sepsis while 24(26.6%) had late-onset 

sepsis. The most common isolates at the early-onset and 

late-onset of sepsis were the Gram-negative and Gram-

positive organisms respectively (Table 2). Klebsiella 

spp. (54.4%) and coagulase negative staphylococcus 

(CONS) (23.3%) were the most common Gram-negative 

and Gram-positive organisms while staphylococcus 

aureus (11.1%) Pseudomonas spp. (1.11%) and 

enterococcus (1.11%) were the least common organisms. 

Candida sp in 3 cases (3.3%)(Table3). Table 4and 5; 

show the antibiotic susceptibility pattern of Gram-

negative and Gram-positive organisms. Gram-negative 

isolates were mostly susceptible to Imipenem (90%), 

followed by Piperacillin tazobactum (86%), 

Levoflox(75%) and. Best overall susceptibility among 

Gram-positive isolates was Linezolid (100%) and 

Vancomycin(100%) Amikacin(95%). 

 

Discussion 
In the present study, males were more affected than 

females, and the male to female ratio was 1.5:1. This is 

comparable to the other studies by Begum S et al.(12) and 

Shrestha NJ et al.(13) The reason for male preponderance 

is unknown, but this could be due to sex-dependent 

factors16. The synthesis of gamma globulins is probably 

regulated by X–linked immunoregulatory genes and as 

males are having one X chromosome, they are more 

prone for neonatal septicemia than females.(14) Culture-

positivity for aerobic organisms in neonates vary from 

25% to 60%,(15) In this study, blood culture-positivity 

rate is 61%. This finding is comparable with the study of 

Sharma et al(16) and Jain et al.(17) other reports. In our 

study, early onset septicemia (66/90, 73%) was more 

than late onset septicemia (24/90, 27%), which is 

consistent with the studies of Aletayab et al(18) Wa-seem 

R et al(19) Al-Shamahy et al.(20) 

This could be due to prematurity, low birth weight 

and unhygienic conditions during labor. On the contrary, 

other studies done by Kayange N et al(21) reported higher 

occurrence of late onset septicemia than early onset 

septicemia.  

The etiological agents of neonatal sepsis vary 

between developed and developing countries .Overall, 

Gram-negative organisms are more common and are 

mainly represented by Klebsiella, Escherichia coli, 

Pseudomonas. Of the Gram-positive organisms, 

Staphylococcus aureus, CONS, Streptococcus 

pneumonia, and S. pyogenes are most commonly 

isolated.(22) 

Klebsiella pneumoniae and other Gram-negative 

organisms were the common causes of sepsis in the 

present study as well other studies from India.(23) In the 

present study, Klebsiella pneumoniae and CONS were 

the common etiological agents of sepsis. In an 

epidemiological study performed to observe the long 

term trends in the agents causing neonatal sepsis, CONS 

were showing an increasing trend.(24) 

Antibiotic resistance is today a global problem. 

Reports of multi-resistant bacteria causing neonatal 

sepsis in developing countries are increasing. The wide 

availability of over-the-counter antibiotics and the 

inappropriate use of broad-spectrum antibiotics in the 

community may explain this situation. It is difficult to 

compare antibiotic resistance between countries because 

the epidemiology of neonatal sepsis is extremely 

variable.(22) 

Antibiotic susceptibility pattern was studied for all 

isolates causing neonatal sepsis. The analysis of drug 

resistance pattern showed that, among Gram-negative 

isolates, maximum numbers (95.7%) were resistant to 

ampicillin and lowest to imipenem (7.6%). Resistance 
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was observed to be against commonly used antibiotics 

such as ampicillin, amoxiclav, cephotaxime, and 

Gentamycin. Among Gram-positive isolates, high 

resistance was seen to penicillin (99%), erythromycin 

(80%), Piperacillin tazobactum(57%)and amoxiclav 

(47%),. Least resistance was seen to linezolid (0%), 

Vancomycin(2%), Levofloxacin(14.3%) followed by 

cefoxitin(34%) tetracycline (28.6%). The greater 

prevalence of resistance to commonly used antibiotics 

has also been reported by other studies.(25) 

In this study, maximum sensitivity (93%) was 

observed in imipenem and linezolid (100%). Sensitivity 

to imipenem and linezolid was much higher than that to 

other antibiotics and the difference was statistically 

significant (P < 0.05), but these two drugs should not be 

used indiscriminately and be kept as a reserve drugs, 

otherwise resistance to these drugs may develop, thereby 

threatening the treatment. 

 

Table 1: Blood culture positivity 

Blood culture Male Female Total 

Culture positive 52 38 90 

Culture negative 25 32 57 

 

Table 2: Effect of Age on the distribution of 

microbial isolates 

Age Number of 

Gram-positive 

isolates 

Number of 

Gram-negative 

isolates 

(<72hrs) 14 47 

(≥72hrs-

28days) 

18 8 

 

Table 3: Number of microbial isolates from culture 

positive neonates (n=90) 

Organisms Frequency of isolation 

(%) 

Klebsiella spp 49 

Escherichia coli 5 

Pseudomonas spp 1 

Coagulase negative 

staphylococcus (CONS) 

21 

Staphyloccus aureus 10 

Enterococci 1 

Candida spp 3 

 

Table 4: Gram negative organisms (Number of 

isolates = 55) 

Antibiotics Resistant 

(%) 

Sensitive 

(%) 

Tetracycline 65.7 34.3 

Chloramphenicol 15 85 

Tobramycin 80 20 

Ampicillin 95.7 4.3 

Amikacin 73.1 26.9 

Gentamicin 80 20 

Trimethoprim/ 

Sulfamethoxazole 16.4 83.6 

Cefotaxime 85.5 14.5 

Ceftazidime 81.4 18.6 

Imipenem 7.6 90.3 

Amoxicillin/ Clavulanic 

acid 87.9 12.1 

Cefuroxime 86.4 13.6 

Ciprofloxacin 77.9 22.1 

Levofloxacin 25.5 74.5 

Piperacillin/Tazobacta

m 11.7 86.2 

Lomefloxacin 72.4 27.6 

Polymixin B 6.9 93.1 

 

Table 5: Gram positive organisms (Number of 

isolates = 32) 
Antibiotics Resistant 

(%) 

Sensitive 

(%) 

Erythromycin 80.4 19.6 

Tetracycline 28.6 71.4 

Amoxicillin/ Clavulanic 

acid 46.4 53.6 

Clindamycin 21.3 78.7 

Ampicillin 50 50 

Amikacin 4.3 95.7 

Cefoxitin 14 86 

Gentamicin 17 83 

Vancomycin 0 100 

Ciprofloxacin 57.1 42.9 

Moxifloxacin 7.1 92.9 

Teicoplanin 0 100 

Cefuroxime 36.2 63.8 

Linezolid 0 100 

Piperacillin/ 

Tazobactam 42.9 57.1 

 

Conclusion 
It is evident from this study that Klebsiella, CONS, 

and S. aureus are the leading cause of neonatal sepsis, 

and most of them are resistant to multiple antibiotics. 

Therefore, the authors suggest that surveillance of 

antimicrobial resistance is necessary. Also, an antibiotic 

policy should be formulated in the hospital. Depending 

on the antibiotic sensitivity pattern of the isolates, 

antibiotics should be used. Furthermore, we advise that 

health education be provided to the public on the dangers 

of indiscriminate use of antibiotics, which is currently 

considered to be a menace in our society and which has 

been responsible for the ineffectiveness of most 

commonly used antibiotics such as penicillin and 

ampicillin, as observed in our study. 
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