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Introduction 

Neonatal sepsis is defined as a clinical syndrome in an 

infant 28 days of life or younger, manifested by systemic 

signs of infection and isolation of a bacterial pathogen from 

the bloodstream.
[1]

 Neonatal sepsis is one of the leading 

causes of morbidityand mortality both among term and 

preterm infants in spite of recent advances in health care 

units.
[2]

 The majority of these deaths occur in low-income 

countries i.e. developing and under developed countries and 

almost 1 million of these deaths are attributed to infectious 

causes including neonatal sepsis, meningitis, and 

pneumonia.
[3]

 There is significant contribution of sepsis to 

mortality and morbidity among very-low-birth-weight 

(VLBW, <1500 g) infants in Neonatal Intensive Care Units 

(NICUs).
[4]

 Neonatal sepsis present in nonspecific form 

hence diagnosis and management of sepsis are a great 

challenge facing neonatologists in NICUs. These sign and 

symptoms include fever or hypothermia, respiratory distress 

including cyanosis and apnea, feeding difficulties, lethargy 

or irritability, seizures, hypotonia bulging fontanel, bleeding 

problems, poor perfusion abdominal distention, gauiac-

positive stools, hepatomegaly unexplained jaundice etc.
[5,6]

 

Clinical diagnosis of neonatal sepsis is difficult due to 

nonspecific signs and symptoms and laboratory diagnosis is 

lengthy and time consuming. Due to this clinician starts the 

empirical antibiotic therapy till the suspected sepsis is ruled 

out and increased multidrug resistant organisms make the 

treatment less effective and treatment is delayed.
[7]

 Neonatal 

sepsis is generally caused by Gram-positive and Gram-

negative bacteria and Candida. As sepsis is a systemic 

inflammatory response to infection, isolation of bacteria 

from blood is considered as gold standard for the diagnosis 

of sepsis.
[8]

 but it takes 24–48 hours for results. Also less 

blood is available for Inoculation (0.5–1.0 ml) which 

decreases its sensitivity, as approximately 60–70% of 

infants have a low level of bacteraemia.
[9]

 

Various studies have been performed to evaluate the 

complete blood count (CBC), differential count, and 

immature to total leukocyte ratio (I: T) for the diagnosis of 

neonatal sepsis. Although predictive value is less, normal 

values can be used to increase the prediction of neonatal 

sepsis. The aim of the study was to find and evaluate the 

incidence of neonatal sepsis and characterize the pathogens 

associated of neonatal sepsis and resistance pattern of the 

isolates to evaluate the empirical antibiotic used in neonatal 

units of referral hospital in RIMS. 

Materials and Methods 

Study Design 

This prospective study was conducted over a period of Nov 

2017 and April 2018 at the NICU (Neonatal intensive care 

unit) of RIMS Raipur. All admitted neonates with signs and 

symptoms of sepsis at the time of admission in the hospital 

or who developed sepsis during their hospital stay were 

included in the study. 

Patient data 

All neonates were examined giving special emphasis on 

birth weight, mode of delivery, normal or LSCS, Home or 

hospital delivery, gestational age, premature rupture of 

membranes (PROM), maternal infections and vaccinations. 

Neonatal sepsis was classified into two groups according to 

the infant age, at the onset of symptoms, EONS- Early onset 

neonatal sepsis (≤72 hours of life) and LONS- Late onset 

neonatal sepsis (>72 hours of life)
[11]

 

Sample collection 

Neonates with suspected sepsis blood samples were 

collected from the for blood cultures CRP and CBC. About 

2 ml of blood was inoculated directly into blood culture 

medium bottles and sent to clinical microbiology laboratory 

for culture and sensitivity and subsequent processing. 
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Processing of Specimens 

The blood cultures were incubated aerobically at 37°C and 

cultured on Blood agar, McConkey agar and chocolate agar 

after 24 hours, 48 hours and 7 days of incubation and 

examined for growth after 24–48 hours of incubation. 

Growth obtained were isolated and identified by standard 

microbiological techniques, namely, Gram staining, colony 

characteristics, and biochemical properties. Candida and 

fungal isolates were confirmed by growth on Sabouraud 

media and germ tube test. 

Antimicrobial Susceptibility Testing 

Antibacterial susceptibility testing of all bacterial isolates 

was performed by the Kirby-Bauer disc diffusion method on 

Mueller-Hinton agar according to the CLSI guidelines. 

Multidrug Resistant (MDR) Bacteria were defined by 

resistance to three or more antimicrobial classes and pan 

drug resistant to those resistant to 1
st
 and 2

nd
 line drugs.

[12]
 

Results 

A total of 157 neonates with suspected cases of sepsis were 

enrolled in the study. 18 cases were excluded: 8 blood 

cultures were contaminated, 10 patients were discharged 

against medical advice or absconded. Final figure for study 

purpose was 139. 

Total number of neonates admitted in the NICU during 

study period was 356. The incidence of suspected neonatal 

sepsis among the admitted neonates at the neonatal intensive 

care unit was 44.10% (157/356). Among the 139 neonates 

EONS was 67 (48.20%) and LONS was 72 (51.79%) 

according to age of the infants. 

Of the 139 suspected neonatal sepsis cases 35 (25.17) were 

low birth weight (<2500 g) and 94 (67.62) were very low 

birth weight (<1500 g). 

Table 1: Neonates with EONS and LONS, their sex distribution and culture positivity 

  
Neonates with EONS (≤72 hr) 

number (%) 

Neonates with LONS (>72 hr) 

number (%) 
Total number (%) 

Total 
67 

(48.20) 

72 

(51.80) 
139 

Sex 

 Male 33 (49.25) 32 (44.44) 65 (46.76) 

 Female 34 (50.75) 40 (55.56) 74 (53.24) 

Blood culture results 

Proven sepsis 28 (41.79) 36 (50.00) 64 (46.04) 

Possible sepsis 39 (58.21) 36 (50.00) 75 (53.95) 
 

By positive blood culture, sepsis was proved in 64 (46.04%) 

out of which 28(43.75%) were EONS and 36 (56.25) were 

LONS. Among the neonates 65 (46.76%) were male and 74 

(53.24%) were females. Of the 139 suspected neonatal 

sepsis cases 35 (25.17) were low birth weight (<2500 g) and 

94 (67.62) were very low birth weight (<1500 g) 

CRP (C reactive protein) Out of 139 suspected neonatal 

sepsis cases CRP level was significantly increased (>6 

mg/L) in 121 (87.05%) cases. 

White Blood Cell count CBC was determined in 139 cases, 

in 11 (7.91%) infants leucopenia (WBC < 5,000/mm3), 24 

(17.26%) leukocytosis (WBC > 20,000/mm3), 26 (18.70%) 

neutropenia was observed. 

Isolation of organisms Out of 139 blood culture 54 (38.84) 

were culture positive of which 53 (38.12%) showed growth 

of bacteria and one isolate of candida albicans (0.71%). Out 

of 53 bacterial isolates Coagulase negative staphylococci 

(CoNS) were the most frequent isolated organism 24 

(44.44%) followed by Klebsiealla pneumonia 12(22.22%) 

and Staphylococcus aureus 5(9.25%) 

Antibiotic sensitivity pattern Gram-Negative Bacteria. 

They were highly resistant to the first- and second-line 

antibiotics: ampicillin (>90%), amoxicillin-clavulanic acid 

(>90%), gentamicin (>60%) and amikacin (>65%), and 3
rd

 

generation cephalosporins (>85%). Best sensitivity was 

observed to imipenem and ciprofloxacin. 

Gram-Positive Bacteria. All isolates were sensitive to 

vancomycin. They showed high resistance to ampicillin and 

penicillin (>90%), but were sensitive to imipenam and 

ciprofloxacin. 

Multidrug resistant isolates- out of 54 isolates 45 (83.33%) 

were multidrug resistant. 

Discussion 

Early diagnosis is difficult in neonatal sepsis due to 

nonspecific sign and symptoms and can lead to necrotizing 

enterocolitis, multi organ failure and perinatal asphyxia.
[13,14]

 

In the United States, widespread intrapartum antibiotic 

prophylaxis (IAP) to reduce vertical transmission of Group 

B Streptococcal infections in high-risk women has resulted 

in a significant reduction in rates of EOS GBS infection.
[15]

 

Rates of LONS are most common in preterm low 

birthweight infants. Very low birth weight preterm infants 

shows more risk for LONS because of prolonged 

hospitalization, prolonged use of indwelling cathetersand 
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other invasive procedures.
[16,17]

 Coagulase negative 

staphylococci (CoNS) have emerged as the most commonly 

isolated pathogens among VLBW infants with LONS. 

Neonates, especially preterm infants, are 

immunocompromised because of immaturity of the immune 

system as well as decreased placental passage of maternal 

antibodiesand contribute to increased susceptibility to 

serious bacterial, fungal, and viral infections.
[18]

 CoNS have 

emerged as the single most commonly isolated pathogen 

among VLBW infants with LONS and capable of adhering 

to plastic surfaces with the subsequent formation of 

biofilms.
[19]

  

Gram-negative bacteria are associated with about one-third 

of cases of LONS, but 40–69% of deaths due to sepsis in 

this age group. Transmission generally occurs from the 

hands of health-care workers, colonization of the GI tract, 

contamination of total parenteral nutrition or formulas, and 

bladder catheterization devices.
[20,21]

 Pseudomonas 

Infections have been associated with the highest 

mortality.
[22]

  

Candida Infections are the third leading cause of neonatal 

sepsis in premature infants. Risk factors of infection are low 

birth weight, use of broad-spectrum antibiotics, male gender 

and lack of enteral feedings.
[23]

 In our study, the incidence of 

suspected neonatal sepsis during the study period was 

44.10% (157/356), Similar high rates were previously 

reported in other developing countries such as Tanzania 

39% and Cameroon 34.7%.
[24,25]

 

Out of 157 clinically suspected neonatal sepsis during study 

period only 54 (34.39%) were blood culture positive. This 

rate was similar with other studies from Bangladesh, 

Ethiopia and Nigeria.
[26,27,28]

 

The incidence of neonatal sepsis in both EONS and LONS 

was mostly associated with Gram-positive cocci, 

specifically CoNS compared to Gram-negative andCandida 

albicans. High rate of CoNS infection were reported from 

other countries like China, Mexico, and Kenya.
[29,30,31]

 

Inspite of the role of CoNS as etiological agents of neonatal 

sepsis, determination of the identity of CoNS isolates as a 

true pathogens or contaminants is still problematic. Candida 

spp. was isolated only in 1 case 1.85% (1/54), this neonate 

wea preterm ans VLBW which is a known risk factor for 

candidemia.
[32]

 

Gram-negative bacteria were the 2nd cause of neonatal 

sepsis especially LONS, in our study Klebsiealla pneumonia 

12(22.22%) was isolated. Ampicillin and Gentamicin are the 

first-line antibiotics used in our NICUs. Quinolones are not 

recommended for neonates. For culture-proven sepsis with 

bacteria resistant to other antibiotics sensitivities are tested. 

In our study the best sensitivity was observed with 

imipenem. 

In our study all Staphylococcal isolates were sensitive to 

Vancomycin, but its overprescription may result in the 

development of vancomycin-resistant strains. In our study 

best sensitivity amongst Gram negative was found in 

imipenem and quinolones and in Gram positive vancomycin 

followed by imipenem and amikacin. But empirical 

antibiotic priscription with higher antibiotics is again a 

question mark as in culture positivity and clinically 

suspected cases there is a vast difference. 

Conclusion 

Aggressive managementis necessary to prevent adverse 

events following neonatal sepsis.also antibiotic sensitivity 

patterns are to be studied widely to start the empirical 

treatment in neonatal sepsis. Also identification of sepsis 

source and proper training should be given to the health care 

workers and parents to decrease the rate of neonatal sepsis. 

References 

[1] M. S. Edwards and C. J. Baker, “Sepsis in the 

newborn,” in Krugman's Infectious Diseases of 

Children, A. A. Gershon, P. J. Hotez, and S. L. 

Katz, Eds., p. 545, Mosby, Philadelphia, Pa, USA, 

2004 

[2] Camacho-Gonzalez A, Spearman PW, Stoll BJ, 

Neonatal infectious diseases: evaluation of neonatal 

sepsis. Pediatr Clin North Am. 2013 Apr; 

60(2):367-89. 

[3] R. E. Black, S. Cousens, H. L. Johnson et al., 

“Global, regional, and national causes of child 

mortality in 2008: a systematic analysis,” The 

Lancet, vol. 375, no. 9730, pp. 1969–1987, 2010. 

[4] Bizzarro MJ, Raskind C, Baltimore RS, Gallagher 

PG. Seventy-five years of neonatal sepsis at Yale: 

1928-2003.Pediatrics. 2005 Sep; 116(3):595-602. 

[5] Bonadio WA, Hennes H, Smith D, Ruffing R, 

Melzer-Lange M, Lye P, Isaacman D. Reliability of 

observation variables in distinguishing infectious 

outcome of febrile young infants. Pediatr Infect Dis 

J. 1993 Feb; 12(2):111-4. 

[6] Gerdes JS. Clinicopathologic approach to the 

diagnosis of neonatal sepsis. Clin Perinatol. 1991 

Jun; 18(2):361-81. 

[7] S. J. Patel and L. Saiman, “Antibiotic resistance in 

neonatal intensive care unit pathogens: 

mechanisms, clinical impact, and prevention 

including antibiotic stewardship,” Clinics in 

Perinatology, vol. 37, no. 3, pp. 547–563, 2010. 

[8] Goldstein B, Giroir B, Randolph A, International 

Consensus Conference on Pediatric Sepsis. 

International pediatric sepsis consensus conference: 

definitions for sepsis and organ dysfunction in 

pediatrics. Pediatr Crit Care Med. 2005 Jan; 6(1):2-

8. 



International Journal of Innovative Research in Medical Science (IJIRMS) 

Volume 03 Issue 04 April 2018, ISSN No. - 2455-8737 

Available online at - www.ijirms.in 

 

 1999 Indexcopernicus value - 64.48                                                                         © 2018 Published by IJIRMS Publication 

 

[9] Hornik CP, Benjamin DK, Becker KC, Benjamin 

DK Jr, Li J, Clark RH, Cohen-Wolkowiez M, 

Smith PB. Use of the complete blood cell count in 

early-onset neonatal sepsis. Pediatr Infect Dis J. 

2012 Aug; 31(8):799-802. 

[10] Rozycki HJ, Stahl GE, Baumgart S. Impaired 

sensitivity of a single early leukocyte count in 

screening for neonatal sepsis. Pediatr Infect Dis J. 

1987 May; 6(5):440-2. 

[11] M. J. Bizzarro, L.-M. Dembry, R. S. Baltimore, and 

P. G. Gallagher, “Changing patterns in neonatal 

Escherichia coli sepsis and ampicillin resistance in 

the era of intrapartum antibiotic prophylaxis,” 

Pediatrics, vol. 121, no. 4, pp. 689–696, 2008. 

[12] A.-P. Magiorakos, A. Srinivasan, R. B. Carey et al., 

“Multidrug-resistant, extensively drug-resistant and 

pandrug-resistant bacteria: an international expert 

proposal for interim standard definitions for 

acquired resistance,” Clinical Microbiology and 

Infection, vol. 18, no. 3, pp. 268–281, 2012 

[13] M. English, M. Ngama, L. Mwalekwa, and N. 

Peshu, “Signs of illness in Kenyan infants aged less 

than 60 days,” Bulletin of the World Health 

Organization, vol. 82, no. 5, pp. 323–329, 2004 

[14] The Young Infant Clinical Study Group, “Clinical 

signs that predict severe illness in children under 

age 2 months: a multicentre study,” The Lancet, 

vol. 371, no. 9607, pp. 135–142, 2008 

[15] Verani JR, McGee L, Schrag SJ, Division of 

Bacterial Diseases, National Center for 

Immunization and Respiratory Diseases, Centers 

for Disease Control and Prevention 

(CDC).Prevention of perinatal group B 

streptococcal disease--revised guidelines from 

CDC, 2010.MMWR Recomm Rep. 2010 Nov 19; 

59(RR-10):1-36 

[16] Stoll BJ, Hansen N, Fanaroff AA, Wright LL, 

Carlo WA, Ehrenkranz RA, Lemons JA, Donovan 

EF, Stark AR, Tyson JE, Oh W, Bauer CR, 

Korones SB, Shankaran S, Laptook AR, Stevenson 

DK, Papile LA, Poole WK. Late-onset sepsis in 

very low birth weight neonates: the experience of 

the NICHD Neonatal Research Network. 

Pediatrics. 2002 Aug; 110(2 Pt 1):285-91. 

[17] Vergnano S, Menson E, Kennea N, Embleton N, 

Russell AB, Watts T, Robinson MJ, Collinson A, 

Heath PT. Neonatal infections in England: the 

NeonIN surveillance network. Arch Dis Child Fetal 

Neonatal Ed. 2011 Jan; 96(1):F9-F14. 

[18] Andres Camacho-Gonzalez, Paul W. Spearman, 

Barbara J. Stoll. Neonatal Infectious Diseases: 

Evaluation of Neonatal Sepsis. Pediatr Clin North 

Am. Author manuscript; available in PMC 2015 

Apr 22.Published in final edited form as: Pediatr 

Clin North Am. 2013 Apr; 60(2): 367–389. 

Published online 2013 Jan 17. doi: 

10.1016/j.pcl.2012.12.003 

[19] De Silva GD, Kantzanou M, Justice A, Massey RC, 

Wilkinson AR, Day NP, Peacock SJ. The ica 

operon and biofilm production in coagulase-

negative Staphylococci associated with carriage 

and disease in a neonatal intensive care unit..J Clin 

Microbiol. 2002 Feb; 40(2):382-8. 

[20] Tresoldi AT, Padoveze MC, Trabasso P, Veiga JF, 

Marba ST, von Nowakonski A, Branchini ML. 

Enterobacter cloacae sepsis outbreak in a newborn 

unit caused by contaminated total parenteral 

nutrition solution. Am J Infect Control. 2000 Jun; 

28(3):258-61. 

[21] Drudy D, Mullane NR, Quinn T, Wall PG, Fanning 

S. Enterobactersakazakii: an emerging pathogen in 

powdered infant formula. Clin Infect Dis. 2006 Apr 

1; 42(7):996-1002. 

[22] Townsend S, Hurrell E, Forsythe S. Virulence 

studies of Enterobactersakazakii isolates associated 

with a neonatal intensive care unit outbreak. BMC 

Microbiol. 2008 Apr 18; 8:64. 

[23] Benjamin DK Jr, Stoll BJ, Fanaroff AA, McDonald 

SA, Oh W, Higgins RD, Duara S, Poole K, 

Laptook A, Goldberg R, National Institute of Child 

Health and Human Development Neonatal 

Research Network. Neonatal candidiasis among 

extremely low birth weight infants: risk factors, 

mortality rates, and neurodevelopmental outcomes 

at 18 to 22 months. Pediatrics. 2006 Jan; 

117(1):84-92. 

[24] Chiabi, M. Djoupomb, E. Mah et al., “The clinical 

and bacteriogical spectrum of neonatal sepsis in a 

tertiary hospital in Yaounde, Cameroon,” Iranian 

Journal of Pediatrics, vol. 21, no. 4, pp. 441–448, 

2011.  

[25] N. Kayange, E. Kamugisha, D. L. Mwizamholya, 

S. Jeremiah, and S. E. Mshana, “Predictors of 

positive blood culture and deaths among neonates 

with suspected neonatal sepsis in a tertiary hospital, 

Mwanza-Tanzania,” BMC Pediatrics, vol. 10, 

article 39, 2010. 

[26] S. Ahmed, M. A. Chowdhury, M. Hoque, and G. L. 

Darmstadt, “Clinical and bacteriological profile of 

neonatal septicemia in a tertiary level pediatric 

hospital in Bangladesh,” Indian Pediatrics, vol. 39, 

no. 11, pp. 1034–1039, 2002. 

[27] D. Shitaye, Neonatal sepsis: bacterial etiologic 

agents and their antibiotic susceptibility pattern in 

Tikur Anbessa University Hospital [M.S. thesis], 

Addis Ababa University, Addis Ababa, Ethiopia, 

2008. 

[28] M. M. Meremikwu, C. E. Nwachukwu, A. E. 

Asuquo, J. U. Okebe, and S. J. Utsalo, “Bacterial 

isolates from blood cultures of children with 



International Journal of Innovative Research in Medical Science (IJIRMS) 

Volume 03 Issue 04 April 2018, ISSN No. - 2455-8737 

Available online at - www.ijirms.in 

 

 2000 Indexcopernicus value - 64.48                                                                         © 2018 Published by IJIRMS Publication 

 

suspected septicaemia in Calabar, Nigeria,” BMC 

Infectious Diseases, vol. 5, article 110, 2005. 

[29] Z. Li, Z. Xiao, Q. Zhong, Y. Zhang, and F. Xu, 

“116 cases of neonatal early-onset or late-onset 

sepsis: a single center retrospective analysis on 

pathogenic bacteria species distribution and 

antimicrobial susceptibility,” International Journal 

of Clinical and Experimental Medicine, vol. 6, no. 

8, pp. 693–699, 2013. 

[30] J. Mugalu, M. K. Nakakeeto, S. Kiguli, and D. H. 

Kaddu-Mulindwa, “Aetiology, risk factors and 

immediate outcome of bacteriologically confirmed 

neonatal septicaemia in Mulago hospital, Uganda,” 

African Health Sciences, vol. 6, no. 2, pp. 120–126, 

2006. 

 

[31] D. E. Ballot, T. Nana, C. Sriruttan, and P. A. 

Cooper, “Bacterial bloodstream infections in 

neonates in a developing country,” ISRN 

Pediatrics, vol. 2012, Article ID 508512, 6 pages, 

2012. 

[32] K. Kristóf, E. Kocsis, and K. Nagy, “Clinical 

microbiology of early-onset and late-onset neonatal 

sepsis, particularly among preterm babies,” Acta 

Microbiologicaet Immunologica Hungarica, vol. 

56, no. 1, pp. 21–51, 2009. 


