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ABSTRACT

Background: Neonatal septicemia continues to be a major cause of mortality and morbidity in new-borns all over the
world. Aim and objectives of the study were determining the risk factors for mortality in neonatal septicemia.
Methods: A retrospective observational study of the demographics, clinical features and laboratory parameters of 100
neonates admitted in NICU of a tertiary care hospital from September 2019 to March 2020.

Results: 67% of neonates delivered outside centre and 33% of neonates delivered at centre were found to have sepsis
exclusively based on culture positivity. A significant association was found between very low birth rate (VLBW) (p
value<0.001), prematurity (p value<0.01) and high neonatal mortality. Among the different clinical presentations of
neonatal sepsis, lethargy (p value<0.02), apnea (p value<0.01) and hypothermia (p value<0.02) were found to be
frequently associated with neonatal mortality. Further, C-reactive protein (CRP) positivity (p value<0.003),
hyperglycaemia (p value<0.0009) and thrombocytopenia (p value<0.0009) were also associated with high neonatal
mortality. Gram positive bacteria were frequently isolated from blood cultures of deceased neonates, Coagulase
negative staphylococci (CoNS) (36.1%), being the commonest bacteria followed by B. subtilis (11.1%), Klebsiella
spp. (11.1%) and Acinetobacter spp. (8.3%).

Conclusion: Demographic factors like VLBW, prematurity, outborn deliveries, clinical and laboratory parameters
like lethargy, apnea, hypothermia, thrombocytopenia and hyperglycemia are strong predictors of mortality in
neonatal.
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This study analyses demographics, laboratory parameters
and clinical features that define neonatal septicemia.

INTRODUCTION

Globally, sepsis is a major cause of morbidity and

mortality in neonates despite the advances in healthcare
field. The estimated global burden for neonatal sepsis
was 2, 202 (95% Cl:1099-4,360) per 1,00,000 live
births.%? More than 40% of under five deaths occur in
neonatal period, resulting in 3.1 million new-born deaths
each year.® According to Global Sepsis Alliance,
infections leading to sepsis are responsible for around
one-fifth of world’s neonatal death, and in South Asia
and Sub-Saharan Africa, it was about 25% of all neonatal
deaths.* Neonatal sepsis poses a massive public health
burden in developing countries. The survivors of neonatal
sepsis are prone for many neurodevelopment defects.

METHODS

The study aims at determining the risk factors for
mortality in neonatal septicemia in neonatal intensive
care unit of a paediatric tertiary care hospital. A
retrospective observational study of the demographics,
clinical features and laboratory parameters of 100
neonates admitted in NICU of a paediatric tertiary care
hospital from September 2019 to March 2020. Data were
collected from the integrated case registry maintained by
the paediatric department. All new-born babies admitted
in NICU with blood culture positive sepsis were included
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in the study. Babies with blood culture positive sepsis,
those who took discharge against medical advice,
clinically suspected cases of neonatal sepsis whose blood
cultures are negative were excluded. Out of the 100
patients (n=100), survivors (patients who got discharged)
formed group A (n=64) and the deceased, formed group
B (n=36). Clinical definitions for the study included the
following:*

Data analysis was done using SPSS software version 20.0
according to the objectives of the study with 2-tailed
p<0.05 as statistically significant.

RESULTS

On analysis of data, found that 67 % of subjects born
outside centre against 33% of in-born patients. Further,

among the analysed demographic factors, VLBW (p
value <0.001), out born births (p value<0.02) and
prematurity (p value 0.01) were associated with high
mortality. However, presence of EOS and LOS were not

e FEarly onset sepsis (EOS)-clinical manifestation of

sepsis appeared within <72 hours of life.

e Late onset sepsis (LOS)-clinical manifestation of ! IWE ]
sepsis appeared >72 hours of life. associated with increased mortality.
e  Thrombocytopenia-platelet count <150 x 103/pl.

Among the different clinical presentations of neonatal
sepsis, lethargy (p value<0.02), apnea (p value<0.01) and
hypothermia (p value<0.02) were found to be frequently
associated with neonatal mortality. Further, CRP
positivity (p  value<0.003), hyperglycaemia (p
value<0.0009) and thrombocytopenia (p value<0.0009)
were also associated with high neonatal mortality.

Hyperglycaemia-whole blood glucose level>125

mg/dl or plasma glucose level >145 mg/dl.
Positive crp - levels more than 3 mg/dI.
Leukopenia-total leucocyte count <5000/mm.3

Table 1: Demographic risk factors associated with neonatal mortality.

Parameter Discharged (n=64) (%) Expired (n=36) (%) Chi square P value
EOS 30 (46.8) 23 (63.8) 2.667 0.1
LOS 34 (53.1) 13 (36.2) 0.78 0.7
VLBW 6 (9.3) 10 (27.7) 10.7 0.001
Out born 48 (75) 19 (52.7) 5.14 0.02
Preterm 14 (21) 16 (44) 5.58 0.01

Table 2: Clinical and laboratory parameters associated with neonatal mortality.

Parameters Chi square P value
Lethargy 21 (32.8) 35 (97.2) 39.6 0.02
Apnea 14 (21.9) 16 (44.4) 5.58 0.01
Hypothermia 48 (75) 19 (52.7) 5.14 0.02
Jaundice 25 (39.06) 8 (22.2) 2.95 0.08
Hyperglycaemia 3 (4.6) 10 (27.7) 10.86 0.0009
Leukopenia 50 (78.125) 20 (55.55) 5.588 0.018
Thrombocytopenia 10 (15.6) 21 (58.3) 19.64 0.00009
CRP positivity 27 (42.1) 26 (72.3) 8.34 0.003

Table 3: Blood culture isolates obtained from septicemic neonates.

Organisms Expired (n=36) (%) Discharged (n=64) (%0) Chi square P value
Gram negative

Burkholderia 3(8.3) 1(1.5) 2.87 0.09
Klebsiella 4(11.1) 3 (4.6) 1.46 0.22
Stenotrophomonas 1(2.7) 3 (4.6) 0.14 0.79

E. coli 2 (5.5 1(1.5) 1.75 0.18
Enterobacter 1(2.7) 1(1.5) 0.03 0.85
Acinetobacter 3(8.3) 6 (9.3) 0.38 0.53
Pseudomonas 1(2.7) 1(1.5) 0.03 0.85
Sphingomonas 1(2.7) 3 (4.6) 0.14 0.79
Gram positive

S. aureus 1(2.7) 3 (4.6) 0.14 0.79

Continued.
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Organisms Discharged Chi square P value
CoNS 13 (36.1) 29 (45.31) 0.03 0.85
Streptococcus spp. 1(2.7) 1(1.5) 0.03 0.85
B. subtilis 4 (11.1) 13 (20.3) 0.004 0.94
Candida 1(2.7) 1(1.5) 0.03 0.85

Gram positive bacteria were frequently isolated from
blood cultures of deceased neonates, CoNS (36.1%),
being the commonest bacteria followed by B. subtilis
(11.1%), Klebsiella spp. (11.1%) and Acinetobacter spp.
(8.3%).

DISCUSSION

A plethora of agents like maternal, fetal and
environmental factors contribute to sepsis in neonates.
Some of the maternal factors involved are premature
rupture of membranes, maternal fever 2 weeks prior to
delivery, foul smelling amniotic fluid, urinary tract
infection in  mother and instrumental delivery.
contributing fetal factors are low birth weight, birth
asphyxia, prematurity, low Apgar score and male sex.’
Neonatal mortality rate as per study was 36%. Similar
high mortality rates were reported by Meshram et al
(38.24%), Jumah et al and Bhutta et al (44.27%).57°

The mortality in EOS group was 63.8% compared to LOS
group (34.7%) which underscores the fact that factors
like maternal genito-urinary tract infections have a direct
implication on incidence of neonatal sepsis. Similar
results were reported by Meshram et al, Jumah et al and
Tareen et al.>” However, few studies report higher
mortality rate due to LOS as well.’61820 Higher rates in
LOS group was ascribed to invasive diagnostic
procedures, prolonged hospitalisation and prolonged
antibiotic use.*’

In study, prematurity (<37 weeks) was associated with a
higher mortality (54%) in concordance with many other
studies done at different centres.>*'® Further, clinical
features like hypothermia, apnea and lethargy were
significantly associated with mortality in neonatal sepsis.
Similar observations were recorded by Jajoo M et al,
Bhutta et al, Jumah et al and many others. 7101213
Similarly, associate higher mortality rates in patients with
thrombocytopenia, CRP positivity, leucopoenia and
hyperglycaemia. Although non-specific for neonatal
sepsis, CRP has the highest sensitivity, specificity and
high negative and high positive predictive values.'® Few
studies have documented the association between
thrombocytopenia and gram-negative septicemia.”??
The underlying mechanism was found to be a
combination of diffuse endothelial injury, bacterial/fungal
toxins, increased platelet activation and DIC.?

In study, CoNS (36.1%) was the most common bacteria
isolated from expired septic neonates. However, Tareen
et al reported E. coli (18%) as commonest isolate,

followed by Klebsiella (15.9%) and Enterobacter
(15.9%).5

CONCLUSION

Investigations of neonatal demographics found that
VLBW, prematurity and out-born deliveries are strongly
associated with neonatal mortality. Laboratory risk
indicators include hyperglycaemia and
thrombocytopenia, which are significantly associated,
while CRP positivity has also shown some correlation
with neonatal mortality. Further, clinical presentations
like lethargy, apnea and hypothermia should raise an
early suspicion of sepsis. Gram-positive bacteria are
frequently isolated from expired septicemic infants with
CoNS, being the most common isolate. Early detection
and management of these risk factors (demographic
factors-like VLBW, prematurity; clinical presentation-
lethargy, apnea, hypothermia; laboratory parameters-
thrombocytopenia, hyperglycaemia, CRP positivity)
would go a long way in preventing severe and life-
threatening complications and death in neonatal
septicemia.
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