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Abstract

Neonatal sepsis is a major cause of mortality and morbidity 
in newborn, particularly in developing countries. The 
spectrum of bacteria which causes neonatal sepsis varies 
in different parts of the world. The organisms responsible 
for early onset and late onset sepsis are different. The 
objective of the study was undertaken to determine the 
pattern of bacterial isolates responsible for early and late 
onset neonatal sepsis based on the presence of one or more 
clinical signs, and its outcome. A cross- sectional prospective 
study was carried out in the special care baby unit (SCABU) 
from November 2008 to September 2009 under department 
of Paediatrics and Neonatology, BIRDEM General Hospital, 
Dhaka, Bangladesh. Organisms were isolated from 8.9% of 
collected blood samples. The male female ratio of culture 
proven sepsis was 1.7:1. Most of the culture proven septic 
neonates(71.88%) were preterm & 65.63% had low birth 
weight. The most frequent clinical presentations of patients 
with culture-proven sepsis were poor moro reflex (92.2%), 
feeding intolerance (90.6%), jaundice (87.5%), abdominal 
distention (76.6%), and lathergy (73.4%). The Gram positive 
and Gram negative bacteria accounted for 6 (9.4% ) and 58 
(90.6%) of the isolates respectively. Around two third of the 
culture-proven septic neonates (70.3%) presented with early 
onset sepsis, while 29.7% presented with late onset sepsis.  
Klebsiella pneumoniae was the most common pathogen 
both in early onset (31.25%) and late onset (6.25%) sepsis. 
Serratia (18.75%) was the second most common pathogen in 
early onset sepsis. Total mortality rate was 9.38%. Preterm, 
low birth weight and Gram negative sepsis contributes 
majority of mortality. Gram negative organism especially 
Klebsiella pneumoniae contributed highest in early onset 
sepsis and neonatal death (6.25%) due to sepsis. 
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Introduction

Neonatal sepsis is a clinical syndrome characterized by 
systemic signs of circulatory compromise caused by 
invasion of the blood stream by bacteria in the first four 
weeks of life1, and is more common in developing countries 
compared with developed countries2. Neonatal mortality 
rate (NMR) is 27/1000 live birth3 and Neonatal sepsis 
contributes 36% of total death in Bangladesh4. Neonatal 
sepsis has been classified as either early onset sepsis (EOS) 
(0-7 day of age) or late onset sepsis (LOS) (7-28 days of 
age) 2,5. EOS is due to vertical transmission during labor or 
birth. It includes bacteremia and/or sepsis, meningitis and 
pneumonia. LOS is due to vertical, horizontal or nosocomial 
infection. Its most clinical manifestations are: meningitis 
(30-40%), bacteremia (40%), septic arthritis (510%), and 
rarely omphalitis and osteomyelitis. The reported incidence 
of neonatal sepsis varies from 7 to 38 per 1000 live birth in 
Asia6. In most developing countries, gram-negative bacteria 
remain the major cause of neonatal sepsis7,8. These organisms 
have developed increased drug resistance over the last two 
decades9. On the other hand Group B Streptococcus (GBS) 
has been the most frequent etiological agent of neonatal sepsis 
in developed countries, being responsible for high morbidity 
and mortality10. Since the spectrum of organisms that cause 
neonatal sepsis changes overtime and varies from region to 
region and hospital to hospital even in the same city/country, 
it is necessary to conduct periodic surveillance to access 
the changing pattern of organisms causing neonatal sepsis. 
Therefore knowledge of the pattern of bacterial isolates and 
their antimicrobial susceptibility pattern is useful for prompt 
treatment of patients. Although an extensive research is 
available worldwide 2,9,11 . very few reports are available on 
neonatal sepsis in Bangladesh. Considering this, the present 
study was undertaken to highlight the pattern of bacterial 
isolates responsible for early onset and late onset neonatal 
sepsis based on the presence of one or more clinical signs, 
and its outcome. 

Materials & Methods 

A cross-sectional prospective study over a period of 
November 2008 to September 2009, a total of 720 neonates 
(0 to 28 days of age) with suspected clinical diagnosis of  
septicemia admitted to special care baby unit (SCABU) 
under department of Paediatrics and Neonatology, BIRDEM 
General Hospital were investigated with the aim  to detect 
bacterial  pathogens responsible for early and late onset 
neonatal sepsis based on the presence of one or more clinical 
signs, and its outcome. Neonates were suspected having 
sepsis if they  presented with one of the following signs 
or symptoms: fever (temperature >380 C), Hypothermia 
(Temperature <360C), decreased sucking, poor sucking 
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or not sucking, lethargy, irritability, seizure, apnea, cough, 
respiratory distress, abdominal distention, poor moro reflex 
etc. Risk factors in the mother included prolonged rupture 
of membranes (PROM) of >12 hours,  maternal fever 
during delivery, Prolonged labour, urinary tract infection, 
chorioamnionitis and meconium stained amniotic fluid. Both 
premature and full terms were included and all must have a 
positive blood culture. Neonates who had clinical picture of 
sepsis without positive blood culture were excluded. Written 
informed consents were obtained from the parents/guardians, 
and were investigated for bacterial etiologic agents. 
Demographic, clinical and other relevant data were obtained 
by attending pediatrician/s and were transferred to the 
questionnaire prepared for this study. Target neonates were 
divided into two groups according to the timing of clinical 
signs as early onset (clinical signs of sepsis from birth to 7 
days old) and late onset (clinical signs of sepsis from 8 to 
28 days old) infections. Neonates were also classified into 
normal birth weight (birth weight > 2500gm) or low birth 
weight (birth weight < 2500gm). According to gestational 
age they were again divided into term (gestational age >37 
weeks) and preterm (gestational age< 37 weeks) baby. Blood 
culture, chest X-ray and laboratory tests including complete 
blood count (CBC), blood sugar (BS) and S.electrolytes 
were performed for all patients. Using aseptic technique 
by applying Povidone iodine and 70% alcohol at the site 
of veinpuncture, 2 ml venous blood was drawn from the 
peripheral vein by the attending nurse and then the blood was 
inoculated into a blood culture bottle containing Tryptone 
Soy Broth (TSB) and Brain Heart infusion Broth. The 
specimens were transported immediately to microbiological 
laboratory and incubated for one week in 370 C and were 
daily checked for evidence of bacterial growth. For positive 
broth cultures, subcultures were made on solid media (Blood 
agar and McConkey agar) and were incubated in 370 C for 24 
to 48 hours. The grown bacteria were identified by colony 
morphology, gram stain and biochemical tests. Antimicrobial 
susceptibility testing was performed for all blood culture 

isolates according to the criteria of the National Committee 
for Clinical Laboratory Standards by disk diffusion method. 
Data analysis was done using statistical package for social 
sciences (SPSS) software version 12.0.

Results 

During the study period 720 samples were collected from 
the neonates admitted in the NICU. Among them Positive 
blood cultures were obtained for 64 neonates (8.9%).  Of 
these, 46 (71.88%) were preterm and 18(28.13%) were 
term, 42(65.63%) neonates were with low birth weight and 
22 newborns (34.38%) with normal birth weight (Table-1, 
2). There were 40(62.5%) male and 24(37.5%) female, with 
the male to female ratio of 1.7:1 (Table-1).The commonest 
risk factors were 29.69% (19/64) mother had ruptured 
membranes for more than 12 hours, prolonged labour 
was present in 15.63% (10/64), and maternal fever during 
delivery was present in 7.81% (5/64). The most frequent 
clinical presentations were poor moro reflex (92.2%), feeding 
intolerance (90.6%), jaundice (87.5%), abdominal distention 
(76.6%), and lathergy (73.4%) (Table-3). Fifty eight (90.6%) 
had sepsis with Gram negative bacteria and 6(9.4%) with 
Gram positive bacteria (Table-4). Ratio of Gram negative 
organisms (90.6%) to Gram positive organisms (9.4%) was 
9.6:1. The most common isolated Gram negative bacteria 
were Klebsiella pneumonia (37.5%), Serratia (25%), 
Pseudomonas aeruginosa (10.9%), Citrobacter (10.9%) and 
Acinetobacter (6.3%) (Table-4). Staphylococcus aureus were 
the most isolated prevalent Gram positive bacteria (6.3%) 
(Table-4). Among neonates with sepsis, 45 patients (70.3%) 
had early onset and 19(29.7%) had late-onset neonatal 
sepsis (Table-1,4). Klebsiella pneumonia (37.5%) was the 
most common pathogen in both early-onset (31.25%) and 
late-onset (6.25%) sepsis. Serratia (25%) was the second 
most common organism and was more common in early 
onset (18.75%) neonatal sepsis. Death was low in this study 
6(9.38%). Klebsiella pneumonia contributes majority of 
death 4(6.25%) (Table-4).

Table- 1: Distribution of culture proven septic neonates according to onset of sepsis, gestational age, birth weight, sex, and 
mortality

Category Total number 
of cases GA (wks) Wt (gm) Male Female Mortality

Term
>37

Preterm
<37

AGA 
>2500

LBW 
<2500

Early onset 45(70.3) 11 (17.19) 33 (51.56) 14 (21.88) 32 (50) 33 (51.56) 16 (25) 6 (9.38)

Late onset 19(29.7) 7 (10.94) 13 (18.75) 8 (12.5) 10 (15.63) 7 (10.94) 8 (12.5) 0

Total 64(100) 18 (28.13) 46 (71.88) 22 (34.38) 42 (65.63) 40 (62.5) 24 (37.5) 6 (9.38)

Table- 2: Characteristics of gestational age and birth weight in neonatal sepsis according to causative organism

Features K. 
pneumoniae Serratia Pseudomonas 

aeruginosa Citrobacter Acinetobacter    S. 
aureus Enterococci Total

Gestational age

Term 6 (9.38) 2 (3.13) 0 2 (3.13) 2 (3.13) 4 (6.25) 2 (3.13) 18 (28.13)

Preterm 18 (28.13) 14 (21.88) 7 (10.94) 5 (7.81) 2 (3.13) 0 0 46 (71.88)

Birth weight

AGA (>2500 gm) 8 (12.5) 4 (6.25) 0 2 (3.13) 2 (3.13) 4 (6.25) 2 (3.13) 22 (34.38)

LBW (<2500 gm) 16 (25) 12 (18.75) 7 (10.94) 5 (7.81) 2 (3.13) 0 0 42 (65.63)
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Discussion

In this study, prevalence of documented neonatal sepsis with 
positive culture was 8.9%. The isolation rate of bacteria in 
this study is comparable to rates reported in Bangladesh 
(9%)12, Iran (6.6%) 13, Libya (5.9%)14, Bahrain (4.2%)15. 
Higher isolation rates were reported in Nigeria (45.9%)16, 
India (52.6%)17 ,Pakistan (54.0%)18,and Bangladesh (20%)19. 
In the  present study, 70.3 % and 29.7% neonates presented 
with early onset sepsis and late onset sepsis respectively, 
which is in agreement with the reports from other developing 
countries  e.g. in Iran (77.5% vs.22.5%)13 and in a study 
of Bangladesh(70.7% vs. 29.3%)20, but in contrast with 
reports from Bangladesh (40% vs. 60%)21 ,Saudi Arabia 
(39% vs.61%)22, Pakistan (42% vs. 58%)18 and Libya (31 
vs.69%)14, where late onset sepsis is more common. The 
possible explanation for a higher frequency of EOS in this 
study might be the more referral of preterm labors to our 
center. This study has shown male female ratio of 1.7:1 
which is similar to another report23.

In this study, Ratio of Gram negative organisms to Gram 
positive organisms were 9.6:1 which is similar to that of 
other studies which showed that Gram negative bacteria 
were responsible for most cases of neonatal sepsis 13,18,21,24,25. 
Although some other studies found that Gram positive 
bacteria were the commonest cause of neonatal sepsis 7,26,27, 
while one study showed that the frequency of isolation of 
both Gram positive  and Gram negatives was  equal22. 

Among Gram negatives organisms, most cases were due to 
Klebsiella pneumoniae and serratia and commonest gram 
positive organisms was Staphylococcus aureus (s. aureus). 
Klebsiella pneumoniae was the predominant organism for 
both early onset and late onset sepsis. Serratia was the second 
most common organism isolated in this study. Klebsiella 
pneumoniae is emerging as a common bacteria in hospital 
settings12,21,28  But the pattern of isolated organisms in our 
study slightly differs from the findings in a study in Iran13 
and India17 where  Pseudomonas aeruginosa was the most 
common cause of neonatal sepsis followed by Klebsiella 
pneumoniae and Escherichia coli(E. coli). In similar studies 
from Bangladesh, Nepal and Pakistan, E. coli was the leading 
cause of neonatal sepsis followed by Klebsiella pneumoniae 
17,21. In other studies gram positive bacteria such as S. aureus 
and Group B streptococcus (GBS) were found to be the most 
common isolates in neonatal septicemia26. Studies from 
different countries report Coagulase negative staphylococci 
(CONS) as the predominant organisms in LOS27,29 . Prior to 
antibiotic era, the mortality from septicemia was more than 
90%. In the present time mortality remains high, between 
20%-40%4. The mortality rate in this study was low (9.38%) 
which may be due to presence of adequate supportive facilities 
in the study hospital, since this is a tertiary care hospital and 
NICU provide level 3 care and other logistic support. Most 
of the death occurred in this study were preterm, low birth 
weight and early onset sepsis. Klebsiella pneumoniae was the 
main  organism causing mortality.

Table-3: Common clinical manifestations of culture proven neonatal sepsis

   Clinical features                   Number of features (%)
    All      Early onset  Late onset

Poor Moro reflex 59(92.2) 44(68.8) 15(23.4)
Feeding intolerance 58(90.6) 37(57.8) 21(32.8)
Jaundice 56(87.5) 31(48.4) 25(39.1)
Abdominal Distention 49(76.6) 34(53.1) 15(23.4)
Lathergy 47(73.4) 32(50) 15(23.4)
Pallor 34(53.1) 14(21.9) 20(31.3)
Fever 30(46.9) 18(28.1) 12(18.8)
Respiratory Distress 25(39.1) 17(26.6) 8(12.5)
Apnoea 20(31.3) 13(20.3) 7(10.9)
Cyanosis 11(17.2) 9(14.1) 2(3.1)
Convulsion 11(17.2) 6(9.4) 5(7.8)
Hypothermia 8(12.5) 5(7.8) 3(4.7)

Table-4: Type and number of bacterial isolates in neonates with sepsis based on the sepsis onset & mortality

Microorganism Type of sepsis Total(%) death (%)
Early onset (%) Late-onset (%)

Klebsiella pneumoniae 20(31.25) 4(6.25) 24(37.5) 4(6.25)
 Serratia 12(18.75) 4(6.25) 16(25) 1(1.56)
Pseudomonas aeruginosa 4(6.25) 3(4.69) 7(10.93)
Citrobacter 6(9.38) 1(1.56) 7(10.93)
Acinetobacter 3(4.69) 1(1.56) 4(6.25) 1(1.56)
Staphylococcus aureus 0 4(6.25) 4(6.25)
Enterococci 0 2(3.13) 2(3.13)
Total 45(70.3) 19(29.7) 64(100) 6(9.38)
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Klebsiella pneumonia, Serratia, Pseudomonas aeruginosa, 
Staphylococcus aureus were the most common organisms 
causing neonatal sepsis. Klebsiella pneumonia was more 
common in both early and late onset sepsis. Serratia was 
significantly more common in early onset than in late onset 
sepsis. There was significant correlation between mortality 
rate and type of causative pathogen, gestational age, birth 
weight, onset of sepsis in this study. Different neonatal 
intensive care unit (NICU)  show different epidemiological 
data for neonatal sepsis. So collection of up-to-date & site 
specific data is mandatory for appropriate use of antibiotics.
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