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Abstract

Background : In Bangladesh about 67% of under-five mortality is neonatal mortality. One of three major causes of neonatal
morbidity and mortality is septicemia. Recently there is increasing incidence of multidrug resistant neonatal organisms which
is alarming.

Objective : The aim of this study was to see the bacteriological profile and drug sensitivity pattern of neonatal septicemia.

Methods : This prospective observational study was done in Dhaka Shishu (children) Hospital over one-year period from June
2018 to May 2019. The admitted neonates were suspected as neonatal septicemia considering the risk factors, clinical
profile and investigations (CBC, CRP etc.). Blood from all suspected neonatal septicemia cases were sent for culture and
drugs sensitivity along with others necessary investigations. Then data was analyzed with SPSS version-20.

Results : Among the suspected cases only 111(10%) patients were culture positive. Preterm were 77(69%) and term
34(31%). One hundred six cases (95%) had sepsis with gram negative organisms and 5(5%) had sepsis with gram positive
organisms with more predominant of Klebsiella (76,68%) followed by Acinetobacter (16,14%), Pseudomonas (6,5%),
Escherichia coli (3,3%). Majority 80 (72%) cases had Early onset neonatal sepsis (EONS). Klebsiella (57, 51%) was more
common organism followed by Acinetobacter (11,10 %) causing EONS and in late onset neonatal sepsis (LONS), similar type
of causative organism were found. Ampicillin, Gentamicin and Ceftazidime were mostly resistance to gram negative
organisms - 104(94%), 99(89%) and 93(84%) respectively. Besides these, Amikacin (104,94%), Imipenem (85, 77%) and
Ciprofloxacin (73, 66%) were more resistance. Klebsiella in 17 cases and Acinetobacter in 4 cases were resistant to all
commonly used antibiotics.

Conclusion : Klebsiella followed by Acinetobacter and Pseudomonas are now common pathogens of neonatal septicemia
found in this study. Ampicillin, Gentamicin and Ceftazidime are more resistant to most of the organisms causing neonatal

sepsis. Imipenem is alarmingly resistant. In 19% cases, the organisms are resistance to all commonly used antibiotics.
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a positive blood culture in the first month of
life.b Early onset neonatal sepsis (EONS) and
late onset neonatal sepsis (LONS) were defined
as illnesses appearing from birth to 7 days and
from 8 to 28 days postnatal respectively.” Some
author defined EONS as- neonatal sepsis that
occur within 72 hours of age and LONS as-
neonatal sepsis that occur after 72 hours of
age.? Clinical features of sepsis are non-specific
in neonates and a high index of suspicion is
required for the early diagnosis of sepsis.

Introduction

Bangladesh has made significant progress in
reducing under-five mortality in recent years.!
The neonatal mortality rate is 30/1000 live births
which is still high in this country.2 About 67% of
under-five mortality is neonatal mortality.2 One
of the three major causes of neonatal morbidity
and mortality is septicemia®* and 19.9% of
neonatal death is caused by septicaemia.’

Neonatal septicemia is the term used to describe

any systemic bacterial infection documented by Although blood culture is the gold standard for
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the diagnosis of sepsis, culture reports would be available only
after 48-72 hours.2 Over the last two decades most of the
organisms have developed drug resistance and management of
the patients is become a difficult one.*®

For the effective management of neonatal septicemia with
appropriate antibiotics would minimize the risk of severe
morbidity and mortality and to reduce the emergence of muilti-
drug resistant organisms by rational antibiotic use, study of
bacteriological profile and their antibiotic sensitivity pattern plays
a significant role.%®

This study was designed to find out the organisms causing
septicemia in neonate and their antimicrobial sensitivity pattern
in a tertiary care hospital of Dhaka, Bangladesh.

Materials and Methods

This was a prospective observational study conducted at the
neonatology department of Dhaka Shishu (children) hospital
during the period from June 2018 to May 2019. Informed
written consent was obtained from their parents/guardians. In
our study Early onset neonatal sepsis (EONS) and late onset
neonatal sepsis (LONS) were defined as illnesses appearing from
birth to 3 days and from 4-28 days of age of the neonate,
respectively. The ethical clearance of this study was taken from
hospital authority.

Total admitted neonates with suspected septicemia were 1102
(both term and preterm). Complete blood count (CBC), C-
reactive protein (CRP), blood culture along with other laboratory
investigations (if needed) e.g blood sugar, serum electrolytes,
chest x-ray were performed for all cases.

Using aseptic technique by applying povidone iodine and 70%
alcohol at the site of vein puncture, 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 the microbiology lab
and incubated for one week in 37°C and were daily checked for
evidence of bacterial growth. For positive broth cultures,
subcultures were made on solid media (blood agar and
McConkey’s agar) and were incubated in 37°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.

In this study main outcome variable was culture positive cases
and antibiotic sensitivity of organisms. We collected data on
gender, birth weight, gestational age, clinical features, CBC,
blood sugar, S.electrolyte, blood culture and sensitivity etc. The
data were entered and analyzed using Statistical Package of
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Social Science SPSS, version 20.
Results

Among the suspected neonatal septicemia cases only 111(10%)
patients were culture positive. Preterm were 77(69%) and term
34(31%). Male cases were 72(65%) and female 39(35%). Male
female ratio was 1.8:1. Among them 106 (95%) cases had
sepsis with gram negative organisms and 5(5%) had sepsis with
gram positive organisms with predominant of Klebsiella
(76,68%) followed by Acinetobacter (16,14%),
Pseudomonas (6,5%), Escherichia coli (3,3%), Aeromonas
(3,3%), Streptococcus (3,3%), Staphylococcus (2, 2%),
Citrobacter (1,1%) and Flavobacterium (1,1% ) (Table I).

Eighty (72%) cases had EONS and 31(28%) cases had LONS.
Klebsiella (57,51%) was more common organism followed by
Acinetobacter (11,10 %) causing EONS and in LONS,
Klebsiella was present in 19 (17%) cases followed by
Acinetobacter (5, 5%) that implies type of organisms were
same in both EONS and LONS (Table I).

Table I : Bacteriological profile of neonatal sepsis

Bacteria Total= Early onset neonatal Late onset neonatal
111(100%) Sepsis (EONS) sepsis (LONS)
n(%) Pretermn(%) Termn(%) Pretermn(%) Term n(%)
Klebsiella 76(68)  42(38) 15(14) 11(10) 8(7)
E. coli 3(3) 2(2) 0(0) 1(1) 0(0)
Acinetobacter 16(14) 7(6) 4(4) 3(3) 2(2)
Pseudomonas  6(5) 2(2) 2(2) 1(1) 1(1)
Aeromonas 3(3) 2(2) 0(0) 0(0) 1(1)
Flavobacterium 1(1) 0(0) 0(0) 1(1) 0(0)
Citrobacter 1(1) 0(0) 0(0) 1(1) 0(0)
Staphylococcus 2(2) 2(2) 0(0) 0(0) 0(0)
Streptococcus  3(3) 1(1) 1(0) 1(1) 0(0)

n=case. %=percentage of case in round figure

Ampicillin, Gentamicin and Ceftazidime were mostly resistance
to gram negative organisms - 104 (94%), 99 (89%) and
93(84%) respectively. Besides these, Amikacin (104, 94%),
Imipenem (85,77%) and Ciprofloxacin (73,66%) were more
resistant (Table 2). k/ebsiella in 17 cases and Acinetobacter
in 4 cases were resistant to all commonly used antibiotics.
Klebsiella were more sensitive to Chloramphenicol (30, 40%),
Imipenem (19, 25%) then to Ciprofloxacin (14, 18%).
Acinetobacter were more sensitive to Ceftazidime (7, 44%) then
to Ciprofloxacin (5, 31%). Pseudomonas were more sensitive
to Ceftazidime (3, 50%), Ciprofloxacin (3, 50%) and
Cotrimoxazole (3, 50%) (Table 2). In 21 (19%) cases, the
organisms were resistant to all commonly used antibiotics
comprising Klebsiella in 17 cases and Acinetobacter in 4
cases. No organisms were found sensitive to all commonly used
antibiotics. Staphylococcus was also sensitive to Linezolid in 2
cases, Levofloxacin in 2 cases. Streptococcus was also
sensitive to Linezolid in 3 cases, vancomycin in 3 cases.
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Table II : Drugs sensitivity pattern of organisms causing neonatal sepsis

*= drug sensitivity not done to that particular drug. S=sensitive, I=Intermediate, R=Resistance

. Ampicillin| Gentamicin Ceftazidime Amikacin  Ciprofloxacin Imipenem = Meropenem | Piparacillin - Netilmicin = Chloram = Cotrim | Ceftriaxone
Bacteria phenicol | oxazole
n (%) n(%) | n(%)  n(%) n(%) n (%) n (%) n (%) n (%) n(%) | n(%) n(%)
Klebsiella S 0(0) 2(3) 0(0) 1(1) 3(4) 2(3) 1(1) 0(0) 0(0) 30(39) 1(1) 0(0)
I 1(1) 2(3) 11(14) 17(22) 6((9) 76(100) 2(3)
R 75(99) | 74(97) | 74(97) |75(99) | 52(82)  57(75) 69(90)  76(100) 46(61) | 73(97) | 76(100)
E. coli s 00) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(33) 0(0) 0(0)
I 2(67)
R 3(100) | 3(100) | 3(100) |3(100) | 3(100)  3(100) 3(100) 3(100) | 3(100) 0(0) | 3(100) | 3(100)
Acinetobacter | s 0(0) 1(6) 5(31) 1(6) 2(13) 0(0) 5(31) 2(13) 1(6) 1(6) 3(19) 0(0)
I 2(13) 3((19) 1(6) 1(6) 4(25)
R 16(100) | 15(94) | 9(56) | 15(94) | 10(68)  16(100) = 11(69) 13(81) 15(94) 15(94) | 12(85) = 12(75)
Pseudomonas | s 0(0) 1(17) 3(50) 0(0) 1(17) 1(17) 2(33) 1(17) 1(17) 233) | 1(17) 0(0)
I 2(33) 1(17) 2(33) 1(17) 2(33) 1(17)
R 6(100) 5(83) 3(50) 6(100) 3(50) 4(66) 4(66) 3(50) 4(66) 4(66) 3(50) 5(83)
Aeromonas s 00) 3(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(33)  3(100) 0(0)
I
R 3(100) 0(0) 3(100)  |3(100) | 3(100)  3(100) 3(100) 3(100) | 3(100) | 2(67) 0(0) 3(100)
Flavobacterium | S 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0)
I 1(100)
R 1(100) | 1(100) | 1(100) |1(100) | 1(100)  1(100) 1(100) 0(0) 1(100) | 1(100) | 0(0) 1 (100)
Citrobacter s 00) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) * 0(0) 1(100) | 1(100) 0(0)
I
R 1(100) 1(100) 0(0) 1(100) 1(100) 1(100) 1(100) 1(100) 0(0) 0(0) 1(100)
Staphylococcus | S 0(0) 2(100) 0(0) 0(0) 0(0) 3 & & 0(0) 2(100) 0(0) 0(0)
I 2(100)
R 2(100) 0(0) 2(100) |2(100) | 2(100) 0 0(0) | 2(100) | 2(100)
Streptococcus | S 3(100) 0(00 1(33) * 1(33) * * * * 133) 3(100) | 1(33)
I 2(67) 2(67) 0(0)
R 0(0) 3(100) | 2(67) 0(0) 0(0) 0(0) 2(100)
Drugs resistance pattern of gram negative organisms
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Figure I : Antibiotics Resistance of gram-negative organisms causing neonatal sepsis
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Drugs sensitivity pattern of gram negative organisms
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Figure II : Antibiotics sensitivity pattern of gram-negative organisms causing
neonatal sepsis
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neonatal Sepsis
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Figure III : Antibiotics sensitivity pattern of Common Organisms causing neonatal
septicemia in the previous study in the same department.®
Figure ITII,N=119)

Discussion

In our study preterm were 77(69%) and term
34(31%). Begum et al demonstrated preterm was
63% and term 37% that is similar to our study.®

In this study Male cases were 72(65%) and
female 39(35%). Male female ratio was 1.8:1
Shirin et al demonstrated male and female ratio
was 3:1 in their study.*

In this study it was found that 106 (95%) cases
had sepsis with gram negative organisms and
5(5%) had sepsis with gram positive organisms
with more predominant of Klebsiella 76(68%)
followed by Acinetobacter 16(14%),
Pseudomonas 6(5%), Escherichia coli 3(3%),
Aeromonas 3(3%), Streptococcus 3(3%).
Similar results were found in others studies done
in Bangladesh.!*® But in developed countries
GBS is common organisms.!® Robillard et al.
showed in their study that gram positive
organisms predominated causing neonatal
sepsis.

Majority cases 80 (72%) cases had EONS.
Klebsiella (57,51%) was more common
organism followed by Acinetobacter (11,10%),
causing EONS. In LONS, Klebsiella was present
in (19,17%) cases followed by Acinetobacter
(5, 5%), this implies type of organisms were
same in both EONS and LONS. Begum et. al.
showed in their study that EONS was more than
LONS (77.27% vs 22.64%). Common pathogen
causing EONS was Klebsiella followed by
Acinetobacter and in LONS Acinetobacter
was common organism that was found in the
study of Begum et al.b This result is like our
study.

Antibiotic resistance is now a global problem.
Most gram-negative organisms are now resistant
to commonly used antibiotics. In this study

Ampicillin, Gentamicin and Ceftazidime were mostly resistant to

gram negative organisms 104(94%), 99(89%) and 93(84%)

A total of 1107 suspected cases of neonatal septicaemia were
admitted and their blood send for culture and sensitivity. Among
them only 111(10%) patients were found culture positive. This
is low compared to previous study done by Nyma et al and
Ahmad et al.1%! They showed in their study that the incidence
of culture positive cases was 69.35%. and 26% respectively.101!
Besides this, other studies done by karthikeyan et al and Tallu et
al. also found higher level of culture positive cases (51% and
64% respectively).113

aI,316
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respectively. Besides these, Amikacin 104(94%), Imipenem
85(77%) and Ciprofloxacin 73(66%) were also resistant. Similar
results were found in the studies of Shirin et al and Begum et

In this study, in 21 (19%) cases, the organisms (Klebsiella in
17 cases and Acinetobacter in 4 cases) were resistant to all
commonly used antibiotics. No organisms were found sensitive
to all commonly used antibiotics. Regarding individual organism
sensitivity to antibiotics, Klebsiella were more sensitive to
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Chloramphenicol 30(40%), Imipenem 19 (25%) then to
Ciprofloxacin 14(18%). Acinetobacter were more sensitive to
Ceftazidime 7(44%) then to Ciprofloxacin 5(31%).
Pseudomonas were more sensitive to Ceftazidime 3(50%),
Ciprofloxacin 3(50%) and Cotrimoxazole 3(50%). Several
studies also showed similar results.6 21-23

In previous study done in this hospital showed that £. coli was
the common organisms and Acinetobacter was rare.’
Chowdhury et at, Ahmed et al, and Shirin et al. all showed same
observation in their studies.’>*8 But in our study we found that
Klebsiella, Acinetobacter followed by E. coli are common
bacteria causing neonatal septicaemia.

In this study, we found that there is changing pattern of
organisms causing neonatal septicaemia. Moreover, in most of
cases, the antibiotic resistance is so high that the organisms
were not sensitive at all to commonly used antibiotics. This
reflects the current situation of neonatal septicaemia.

Conclusion

There is changing pattern of organisms as well as emergence of
multidrug resistant organisms causing neonatal septicamia.
Klebsiella followed by Acinetobacter and Pseudomonas are
now common pathogens. Ampicillin, Gentamicin and Ceftazidime
are more resistant to most of the organisms causing neonatal
sepsis. Imipenem is alarmingly resistant. Therefore, we should
give emphasis on rationale use of antibiotics according to blood
culture and sensitivity result. As well as when there is a need of
empirical use of antibiotic in neonatal septicaemia, we should
follow the recent trend of bacteriological profile and drug
sensitivity pattern to save our neonates.
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