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INTRODUCTION 
Septicemia in neonates refers to generalized bacterial infection 
documented by positive blood culture in the rst four weeks of life. It is 
estimated that up to 20% of neonates develop sepsis and approximately 

[1]1% die of sepsis related causes.  Neonatal mortality rate is one of the 
indicators for measuring the health status of a nation. Neonatal sepsis is 
broadly divided into two types according to age of onset, Early-onset 
sepsis (<72 hrs) and late-onset sepsis (≥72 hrs-28 days). Early-onset 

[2]sepsis is acquired during fetal life, delivery, or at the nursery. 

The bacterial agents associated with neonatal sepsis are Escherichia 
coli, Klebsiella spp., Pseudomonas spp., Acinetobacter spp., 
Coagulase-negative Staphylococci (CoNS), Staphylococcus aureus, 

[3–5]Enterococci spp., and Enterobacter spp.,  The present study was 
undertaken to determine the bacteriological prole and their 
antimicrobial susceptibility pattern of prevalent pathogens isolated 
from the blood of septicemic neonates from Neonatal Intensive Care 
Unit (NICU) at a tertiary care hospital Hyderabad.

MATERIALS AND METHODS 
Blood culture was done for all neonates suspected to have septicemia 
admitted in the Department of Neonatal intensive care unit of Niloufer 
Hospital for Women and Children from January 2021 to June 2022. 2 
ml venous blood was inoculated into blood culture bottle containing 20 
ml of sterile trypticase soya broth. The culture bottles were incubated 
immediately at 37 °C for 7 days and subcultures done at 24hours, 
48hours and 96hours of incubation from trypticase soya broth on blood 
agar (BA) and MacConkey agar (MA). The BA and MA plates were 
incubated aerobically. The pure isolates obtained from subcultured 

[6,7]plates were identifed by standard microbiological techniques. 

Antimicrobial susceptibility testing was performed by Kirby-Bauer 
disc diffusion susceptibility method in accordance to Clinical 

[8] Laboratory Standards Institutes (CLSI) guidelines. The antibiotics 
used in this study were: Ampicillin (10 μg), Amoxiclav (20/10 µg), 
Cefuroxime (30μg), Ciprooxacin (5 μg), Erythromycin (15 μg), 
Gentamicin (10 μg), Co-trimoxazole (1·25 µg trimethoprim/23·75 µg 
sulfamethoxazole), Amikacin (30 µg), Imipenem (10 µg), 
Piperacillin/tazobactam (100/10 µg), Azithromycin (15 μg), and 
Linezolid (30 μg).. All the antibiotic discs used for susceptibility test 
were purchased from Himedia, India. For biochemical tests and 

antibiotics sensitivity tests, following reference strains were used for 
quality control: Escherichia coli ATCC 25922; Pseudomonas 
aeruginosa ATCC 27853; Klebsiella pneumoniae ATCC 700603; and 
Staphylococcus aureus ATCC25923.

All the data were entered on Excel worksheets and results were 
calculated as frequencies.

RESULTS
Out of 732 samples 199 samples showed the growth of organisms. The 
incidence of neonatal septicemia was 26.5%. Among culture positive 
cases there were 82(59%) male babies and 57(41%) were female 
babies. Out of the199 positive blood cultures 5 of the samples were 
positive for Candida species. Gram positive bacterial isolates were 
100(51.8%) Gram negative bacterial isolates were 94(48.2%).

Figure 1: various bacteria isolated

Table-1 Frequency of the different bacteria isolated according to 
the time of onset.
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ABSTRACT
Background and objective: Neonatal septicemia refers to generalized bacterial infection documented by positive blood culture in the rst four 
weeks of life. It is an important cause of morbidity and mortality in neonates. The present study was undertaken to establish the bacteriological 
prole and antimicrobial susceptibility pattern of the isolates causing neonatal septicemia. The study was conducted at Materials and methods: 
Niloufer hospital over a period of 18 months from January 2021 to June 2022. All clinically suspected cases of neonatal septicemia were included in 
the study (n=732). Conventional blood cultures were done for all the patients. In the positive blood culture the bacterial isolates were identied and 
Antimicrobial susceptibility was performed using Kirby-Bauer disc diffusion method according to CLSI guidelines.  Out of the total 732 Results:
cases of septicemia 194(26.3%) were positive for bacterial growth. Among the positive blood cultures Gram negative isolates were 100(51.8%) 
and Gram positive isolates were 94(48.6%). Among the Gram positive isolates Coagulase negative staphylococci were predominant (30%) 
followed by Enterococcus species (18.6%). Among Gram negative isolates Klebsiella pneumoniae and Pseudomonas species accounted for 25.3% 
and 15% of isolates respectively.  To conclude, the positivity rate of blood cultures in the current study is 26.5% with CONS Conclusion:
accounting for majority of 30% of cases. The epidemiology of neonatal sepsis and antibiotic susceptibility pattern helps in formation of antibiotic 
policy which guides the clinicians to start empirical antibiotic therapy. 

KEYWORDS

ORGANISM FREQUENCY OF 
ISOLATION

EARLY 
ONSET

LATE 
ONSET

Coagulase Negative 
Staphylococci

58(30%) 6 52

Klebsiella species 49(25.3%) 18 31
Enterococcus species 36(18.6%) 10 26
Pseudomonas species 29(15%) 5 24
Citrobacter species 3(1.5%) 1 2
Escherichia coli 10(18.6%) 3 7
Acinetobacter species 9(4.6%) 0 9
TOTAL 194 43(22.2%) 151(77.8%)
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Tables 2 and 3 shows the Antibiotic susceptibility pattern in 
Gram-negative and Gram-positive isolates. Best overall sensitivity 
among Gram-negative isolates was to Imipenem (100%), Meropenem 
(100%) followed by Amikacin (80%).Gram-positive isolates had 
sensitivity of 100% to Vancomycin, Linezolid.

Table-2 Antibiotic sensitivity pattern of Gram negative bacterial 
isolates

Other Gram negative bacteria included Escherichia coli, 
Acinetobacter spp. and Citrobacter spp. which showed maximum 
sensitivity to Meropenem, Imipenem, Pipericillin-tazobactam and 
Amikacin.

Table 3 Antibiotic sensitivity of Gram positive bacteria

DISCUSSION
The total blood culture positivity rate among neonates with sepsis in 
this study group was 26.5% which was comparable to the study by 

[14]Awaisu et al.  who reported bacteriologically proven sepsis in 25.6% 
of the cases. The culture positivity might be an underestimation of  
actual status in our study, as anaerobic organisms were not tested in our 
institution. In previous studies done in India, it has ranged from 16% to 

[4, 15-18]54%. . Early diagnosis and therapy are essential for the prevention 
of morbidity and mortality of neonatal sepsis in the neonatal intensive 
care unit. The pathogens most often implicated in neonatal sepsis in 
developing countries differ from those seen in developed countries. 
Gram-negative and Gram-positive septicemia was encountered in 
51.2% and 48.2% of the culture-positive cases in this study, which is 

[1] comparable to a study conducted by Agnihotri et al., which reported 
that Gram-negative and Gram-positive organisms were responsible for 

[9]59% and 41% of the septicemia cases, respectively.  Gram-negative 
organisms are more common and are mainly represented by Klebsiella 
spp., Escherichia coli, Pseudomonas spp. and Acinetobacter spp. Of 
the Gram-positive organisms CoNS and Enterococcus spp., were 
common. Coagulase negative Staphylococcus species (CoNS)  
were(n=58, 30%) followed by Klebsiella pneumoniae (n=49,25.3 %) 
which is similar to study conducted by Arunava Kali et al.,[10] Where 
coagulase negative Staphylococcus species (CoNS) was isolated in  
32.8% and was the most common organism followed by were 
Klebsiella pneumoniae  18.7%. Low birth weight, presence of central 
venous catheters (CVC), indwelling devices, mechanical ventilation 
and parenteral nutrition are important risk factors associated with 
CoNS. It typically demonstrate low virulence but is associated with  
morbidities in the premature infant, including chronic lung disease and 
adverse neurodevelopmental outcomes. CoNS infections are also 

[11]associated with prolonged hospital stay and increased hospital costs.  

Presentation of sepsis varies depending on severity of the disease 
process and immune status of the neonate. In this study, respiratory 
distress was the common presentation which was similar to studies 

[12] [13]done by Khante SV et al.  and Satyamurthi et al. 5 isolate were   

candida species which was similar to the study done by Gandhi S et al. 
[18]

The Gram negative isolates showed high resistance to Ampicillin 
(100%), Ceftriaxone (100%), followed by Co-trimoxazole (25%), and 
Ciprooxacin (25%), which is similar to the study done by Pavan 
Kumar et al from Southern India which reported 100%, 52.9% and 
31.2% resistance to ampicillin, gentamicin and third-generation 

[10]cephalosporin respectively among Gram negative bacilli.  Bhat et al 
from South India and Chandel et al in a multi-centric study reported 

[17, 20]similar ndings.  Imipenem, Piperacillin-tazobactam, were 
effective with lower resistance rates of 9.3% and 19.7% respectively.

In this present study, all the isolates were resistant to Ampicillin, 
erythromycin and ciprooxacin resistance was seen in 62.5% of 
isolates. Cefoxitin resistance was found in 80% isolates of CoNS.

CONCLUSION
In this study the most common organisms causing sepsis were 
Coagulase negative staphylococci followed by Klebsiella 
pneumoniae. Gram positive organisms were most sensitive to 
Vancomycin while Gram negative isolates were most sensitive to 
Amikacin, Imipenem and Pipericillin-tazobactam. High resistance to 
commonly used antibiotics like cephalosporins was noted. Emergence 
of antibiotic resistance among bacterial isolates is a major cause for 
treatment failure, higher morbidity and mortality. The epidemiology of 
neonatal sepsis and antibiotic susceptibility pattern helps in formation 
of antibiotic policy which guides the clinicians to start empirical 
antibiotic therapy. 

REFERENCES:
1. Agnihotri N, Kaistha N, Gupta V.(2004)Antimicrobial susceptibility of isolates from 

neonatal septicemia. Jpn J Infect Dis 2004;57:273-5.
2. Dr Madanjeet Kumar.(2017) "Study of Bacterological Prole of Neonatal Sepsis in a 

Tertiary Care Hospital: Prevalent Microorganism And Their Susceptibility Patterns." 
IOSR Journal of Dental and Medical Sciences (IOSR-JDMS) 16.8 : 79-81.

3. Arora U, Devi P.(2007) Bacterial proe of blood stream infections and antibiotic 
resistant pattern of isolates. JK Sci. ;9:186–90.

4. Zakariya BP, Bhat V, Harish BN, Arun Babu T, Joseph NM (2013).Neonatal sepsis in a 
tertiary care hospital in South India: bacteriological proe and antibiotic sensitivity 
pattern. Indian J Pediatr. 2011;78:413–7.

5. Camacho-Gonzalez A, Spearman PW, Stoll BJ(2013). Neonatal infectious diseases: 
evaluation of neonatal sepsis. Pediatr Clin N Am.;60:367–89.

6. Koneman EW, Allen SD, Janda WM, Schreckenberger PC, Winn WC Jr.(2006) 
Koneman's Color Atlas and Textbook of Diagnostic Microbiology. 6th ed. Philadelphia. 
Lippincott Williams & Wilkins.

7. Mackie TJ, McCartney JE.(1996) Practical medical microbiology. 14th ed. New York: 
Churchill Livingstone.

8. Wayne, PA (2004) National Committee for Clinical Laboratory Standards. Performance 
standards for antimicrobial disc susceptibility testing.: NCCLS [Fourteenth 
informational supplement (M100-S14)]

9.  Vergnano S, Sharland M, Kazembe P, Mwansambo C, Heath PT.(2005) Neonatal sepsis: 
An international perspective. Arch Dis Child Fetal Neonatal Ed;90:F220-4

10. Pavan Kumar DV, Mohan J, Rakesh PS, Prasad J, Joseph L.(2017) Bacteriological 
prole of neonatal sepsis in a secondary care hospital in rural Tamil Nadu, Southern 
India. J Family Med Prim Care;6:735-738

11. Jean-Baptiste, BS, Daniel K. Benjamin Jr., MD, PhD, MPH, Michael Cohen 
Wolkowiez, MD, Vance G. Fowler Jr., MD, MHS, Matthew Laughon, MD, MPH, Reese 
H. Clark, MD, and P. Brian Smith, MD, (2011 July)Coagulase-negative Staphylococcal 
Infections in the Neonatal Intensive Care Unit Naomi MPH, MHS Infect Control Hosp 
Epidemiol.; 32(7): 679–686. doi:10.1086/660361.

12. Khante SV, Raut SS. (2017)Clinical and bacteriological study of neonatal septicaemia in 
a tertiary care hospital. Int J Res Med Sci;5:4455-62.

13. Sathyamurthi B, Leela KV, Narayanababu R. Padmanaban, Sreedevi S, Sujatha, 
Anandan H. ( 2016) Clinical and Bacteriological Prole of Neonatal Sepsis in a Tertiary 
Care Hospital. Int J Sci Stud 2016;4:57-60.

14. Awaisua A, Sulaiman SA, Ibrahim MI, Saad A.(2007) Antimicrobials utilization and 
outcomes of neonatal sepsis among patients admitted to a University teaching hospital in 
Malaysia. Eastern J Med;12:6-14.  

 15. Kumhar GD, Ramachandran VG, Gupta P.(  2002) Bacteriological analysis of blood 
culture isolates from neonates in a tertiary care hospital in India. J Health Popul 
Nutr.20:343–7. 

16. Thaver D, Zaidi AK.(2009)Burden of neonatal infections in developing countries: A 
review of evidence from community-based studies. Pediatr Infect Dis J. ;28:S3–9. 

17. Bhat YR, Lewis LE, K EV.( 2011)Bacterial isolates of early-onset neonatal sepsis and 
their antibiotic susceptibility pattern between 1998 and 2004: an audit from a center in 
India. Ital J Pediatr;37:1824-7288. 

 18. Kaistha N, Mehta M, Singla N, Garg R, Chander J.(2009) Neonatal septicemia isolates 
and resistance patterns in a tertiary care hospital of North India. J Infect Dev 
Ctries.;4:55–7. 

19. Gandhi S, Ranjan KP, Ranjan N, Sapre N, Masani M.( 2013) Incidence of neonatal 
sepsis in tertiary care hospital: an overview. Int J Med Sci Public Health; 2:548-552.

20. Chandel DS, Johnson JA, Chaudhry R, Sharma N, Shinkre N, Parida S, et al.( 2011) 
Extended-spectrum beta-lactamase-producing Gram-negative bacteria causing 
neonatal sepsis in India in rural and urban settings. J Med Microbiol;60:500-507.

 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Antibiotics Klebsiella spp(n=49) Pseudomonas 
spp(n=29)

Ampicillin 0 0

Amikacin 75% 100%

Gentamicin 75% 100%

Ceftriaxone 12% -

Ceftazidime - 13.7%

Pipercillin tazobactam 81.3% 95.5%

Imipenem 90.7% 100%

Meropenem 87.5%% 95.5%

Cotrimoxazole 75% -

Ciprooxacin 75% 100%

Organism CONS (n=58) Enterococcus sps. (n=36)
Ampicillin 0% 0%
Gentamicin 31.8% 48.3%(High level Gentamicin)
Co-trimoxazole 65% -
Ciprooxacin 37.5% -
Doxycycline 93.8% 84.4%
Clindamycin 88.2% -
Vancomycin 100% 100%
Linezolid 100% 100%
Cefoxitin 20% -
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