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INTRODUCTION 

Neonatal mortality in India continues to remain a major 

health problem. According to the 2010 census, the 

neonatal mortality rate in our country was 33/1000 live 

births.1 Neonatal infections are one of the major 

contributor to neonatal mortality causing approximately 

one-quarter of the deaths.2 The signs of neonatal sepsis 

may be non-specific and easily missed, especially in the 

early stages. A high index of suspicion and identification 

of both maternal and neonatal risk factors is an important 

factor for early identification and prompt treatment. Of 

necessity, many more babies are evaluated and treated for 

sepsis than those who actually have the condition.3 

Etiological causes also vary with a wide variety of 

aerobic and anaerobic bacteria causing neonatal sepsis.  
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Various risk factors for neonatal sepsis, such as 

prolonged rupture of membrane (PROM), prematurity, 

low birth weight (LBW), male sex, operative vaginal or 

instrumental deliveries, multiple vaginal examination, 

meconium stained liquor and birth asphyxia have been 

identified. But the relative importance of these risk 

factors in the etiology of neonatal septicaemia varies in 

different study populations.4-6 Studies from the Indian 

subcontinent have demonstrated different causative 

organisms as compared to Western studies.6-8  

There are large number of studies across the India to 

establish cause of neonatal infections. However, there 

was a large number of patients with neonatal sepsis were 

being admitted to the neonatal intensive care unit (NICU) 

of our institute.  

There was need to know the aetiology and risk factor of 

neonatal sepsis. Therefore, this study was done to 

determine the bacterial profile patterns of aerobic isolates 

from blood cultures of neonates at our tertiary care 

hospital and also to identify the risk factors for early-

onset sepsis (EOS) and late onset sepsis (LOS) prevalent 

in our study population.  

EOS was defined as the presence of positive blood 

culture in neonates <72 h of age who had clinical signs or 

risk factors for sepsis. Late-onset sepsis (LOS) was 

defined as a positive blood culture in neonates more than 

72 h of age who had risk factors or clinical signs of 

sepsis.9,10 

METHODS 

This is prospective study done at Patna medical college 

and hospital Patna from February 2014 to January 2015 

in Department of Pediatrics. The NICU at our medical 

college and hospital caters to babies born at this hospital 

as well as out born from the surrounding areas with a 

total capacity of 20 intensive care beds. All inborn and 

out born neonates who had clinical signs of sepsis were 

included in the study.  

Detailed antenatal history regarding gestational age, 

maternal pyrexia, prolonged labour, PROM for more than 

24 h, foul smelling or meconium stained liquor (MSL), or 

frequent (>3) unclean vaginal examinations was taken. 

Regarding natal history, having severe prematurity, or 

birth asphyxia necessitating active resuscitation, birth 

following instrumental delivery, endotracheal intubation 

was noted. All neonates were categorized into early onset 

(<72hours) or late onset (>72hours) sepsis based on the 

day of presentation. 

All neonates admitted with maternal risk factors for 

sepsis or clinical signs of sepsis including newborns with 

lethargy, refusal to feed, abdominal distension, 

respiratory distress, temperature instability, pathological 

jaundice, convulsions, autonomic disturbances, and 

bleeding manifestations with constitutional symptoms 

undergo a septic screen and blood culture. Septic screen 

includes blood investigation like of total leucocyte 

counts, absolute neutrophil count, the ratio of immature 

neutrophils to total neutrophils, and a qualitative c-

reactive protein (CRP) and this was sent to pathology 

department of our institute.  

Culture sensitivity of blood was sent to microbiology 

department of institute. The septic screen was regarded as 

positive when two out of four parameters were positive. 

All neonates were treated with injectable antibiotics 

without waiting culture report according to antibiotic 

guidelines in NICU. Outcome of neonates was noted.  

Statistical analysis 

Statistical significance was set as P value of less than 0.5 

and P less 0.0001. Data was analyzed by Chi square test. 

Statistical analysis was performed using Epi Info Version 

6.00.  

RESULTS 

During the 1-year study period, there were a total of 910 

admissions in the NICU, out of which 175were admitted 

due to neonatal septicaemia. Out of 175 neonates, 164 

were born outside PMCH while 11 were babies of 

booked mother. Incidence of neonatal septicaemia was 

approximately 20% (Table 1). 

Table 1: Incidence of neonatal sepsis. 

Total 

admission 

Total 

NS 

cases 

Delivered 

at 

PMCH 

Delivered 

outside 

PMCH 

Incidence  

910 175 11 164 19.23% 

Mean age at presentation was 4.8±6.38 h. An analysis of 

the perinatal risk factors showed that except postnatal age 

at the time of presentation the differences between the 

EOS and LOS groups were not statistically significant.  

Low birth weight (60%), preterm delivery (60.57%), 

male gender (66.85%) and low APGAR score at1 minute 

were common risk factor for neonatal sepsis. Maternal 

risk factor and association of neonatal infection with 

mode of delivery was also analysed (Table 2). 

Among 175, 74 neonates were culture positive and in 

these culture positive neonates, E. coli was the most 

common isolated organism in early as well as LOS. 

Staphylococcus aureus was the most common isolated 

Gram-positive bacterium.  

The third most frequent organism was klebsiella. The 

other commonly isolated organisms were pseudomonas, 

coagulase-negative staphylococci, and Enterococci (Table 

3). 
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Table 2: Comparison of perinatal factor in early onset and late onset neonatal sepsis. 

Perinatal factor Total (n=175) EOS (n=112) LOS (n=63) P value 

Neonatal factor 

Mean postnatal age 4.86±6.38 1.25±0.90 11.67±8.54 <0.001 

Birth weight 

<2.5 Kg 115 (65.71%) 85 (75.89%) 30 (46.87%) 0.485 

>2.5 K                      60 (34.28%) 40 (35.71%) 20 (34.37%) 

Preterm deliver                              106 (60.57%) 64 (57.14%) 42 (65.62%) 0.365 

Sex 

Male 117 (66.85%) 76 (67.85%) 41 (64%) 0.581 

Female                                                                            58 (33.14%) 38 (33.40%) 20 (34.37%) 

APGRA at 1 minute <7                   81 (46.28% 54 (48.21%) 27 (42.18%) 0.362 

Respiratory distress                          56 (32%) 34 (30.35%) 22 (34.37%) 0.623 

Endotrachial intubation                   27 (15.42%) 18 (16.07%) 9 (14.06%) 0.408 

Umbilical catheterization                  4 (2.28%) 4 (2.28) 0  

Maternal Factor 

Prolonged labour                                72 (41.14%) 51 (45.53%) 21 (32.81%) 0.624 

Multiple vaginal examination 64 (36.57%) 46 (41.07%) 18 (28.12%) 0.241 

PROM >24 hours                                  49 (28%) 35 (31.25%) 14 (21.87%) 0.652 

Meconium stained liquor                   45 (25.71%) 34 (30.35%) 11 (17.18%) 0.481 

Maternal fever                                      26 (14.85%) 17 (15.17%) 9 (14.06%) 0.325 

Mode of delivery 

NVD   101 (58%) 77 (68.75%) 24 (37.5%) 0.381 

LSCS 46 (32%) 30 (26.78%) 26 (40.62%) 0.643 

Operative VD                                         28 (16%) 21 (18.75%) 7 (10.93%) 0.261 

 

Table 3: Bacteriological profile. 

Organism Number Percentage 

Gram negative 47 63.51 

E. coli 28 37.83 

Klebsiella 10 13.51 

Pseudomonas 7 9.45 

Proteus  2 2.70 

Gram positive 27 36.48 

Staph aureus 15 20.27 

CONS 6 8.10 

Enterococcus 4 5.40 

GBS 2 2.32 

Total 74 100 

Table 4: Neonatal mortality in neonatal septicaemia. 

Category Number No. of 

death 

 P 

value 

Gestational age 

Preterm 106 61 57.54 0.001 

Term 69 18 26.08 

Neonatal age 

EOS 112 47 41.96 0.5 

LOS 64 26 40.62 

Mortality rate was 45.14%. mortality was more in 

preterm babies (57.54%) which was statically significant 

that of in EOS and LOS was almost equal (Table 4).  

DISCUSSION 

Present study documented NICU admission rate of 

approximately 20%. This was higher to that reported in 

previous studies done in India and Mexico.11,12 The 

higher rate of sepsis is due to illiteracy, low 

socioeconomic condition and due to poor antenatal care. 

In our study there was male predominance almost double 

to female because of sex specific custom practiced in the 

society, higher proportion of males were brought to the 

hospital and the locus of the gene for synthesis of 

immunoglobulins lies at X-chromosome.  

We looked at the risk factors for neonatal sepsis in this 

study. Previous studies have shown an association 

between neonatal sepsis and factors such as prematurity, 

birth asphyxia, LBW, PROM, MSL, multiple vaginal 

examinations, chorioamnionitis, and urinary tract 

infections.7,13 In a recent study by Sharma et al., the main 

risk factors for neonatal sepsis were PROM and maternal 

exposure to antibiotics.6 In this study prolonged labour 

(41.14%) and multiple vaginal examination (36.57%), 

PROM in 28%, MSL (25.71%) were common risk factor. 

But this is not statistically significant, small sample size 

may be the reason. However, it is significant that the 

majority of neonates with sepsis in present study were 

preterm (60.57%), and the birth weight less than 2.5kg 

(65.17%). This underlines the importance of the extra 

care that these infants need to prevent sepsis and sepsis-

related mortality and morbidity.  
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Present study documented a culture positivity rate of 

42.28%. However, other studies have documented culture 

positivity rate of 26.6-46.2%.8,14 A high rate of culture 

positives may be due to the fact that screening for sepsis 

was done in all high-risk neonates as well as those with 

clinical features suggestive of sepsis. It has been 

documented that up to 26% cases of neonatal sepsis may 

be caused by anaerobes.15 In developing countries, 

pathogens isolated are different from those seen in 

developed nations. In present study, E. coli species were 

the most common isolated organisms in both early and 

LOS. This is similar to the findings reported in earlier 

studies and those reported in the National Neonatal 

Perinatal Database.11,16 In contrast, a study from Sikkim 

found Pseudomonas and Enterobacter species to be the 

predominant pathogens among Gram-negative 

organisms.17  

Among the Gram-positive organisms, S. aureus was the 

most common isolated organism. Group B streptococcus, 

which is common in the west, is infrequent in Indiaand 

was isolated in 2 cases at our center.18,19 It is difficult to 

comment on the clinical significance of low virulence 

isolates such as coagulase-negative staphylococcus 

enterococci, and non-fermenting Gram-negative bacilli. 

However, in the clinical setting of sepsis, especially in 

small preterm neonates, it would not be wise to dismiss 

these isolates as contaminants. Babies with such isolates 

were treated for sepsis according to protocol, and we 

have reported these isolates in present study. 

Mortality rate was higher (45.14%) in present study as 

compare to other study due to delayed admission by the 

parents, poor compliance by attendants in procuring high 

cost antibiotics and less awareness and health education 

among health workers leading to delayed recognition of 

neonatal illness. mortality was more in preterm babies 

(57.54%) which was statically significant (Table 4). 

CONCLUSION 

Neonatal septicemia is common and serious condition 

with high mortality rate. Since the codition starts with 

vague clinical signs, one has to keep very high index of 

suspicion to diagnose neonatal sepsis. Diagnosis and 

treatment at the early stage is very important for 

favorable outcome. It is important to do proper antenatal 

care, avoid unhygienic delivery practices and home 

delivery by untrained dais. Institutional delivery should 

be encouraged. 
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