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ABSTRACT… Objectives: We planned this study to observe the pattern related to bacterial 
isolates causing neonatal septicemia along with their pattern of antibiotic susceptibility. Study 
Design: Prospective study. Setting: Department of Neonatology, Sheikh Khalifa Bin Zaid Al 
Nahyan Teaching Hospital, Rawlakot. Period: From 1st January 2018 to 30th June 2018. Material 
& Methods: Prior to empiric antibiotic usage, blood was collected from neonates having 
clinical sepsis and sent for blood culture. A total of 60 neonates with culture proven sepsis were 
enrolled for this study. Reports of blood culture were evaluated for isolates of bacteria as well 
as patterns of sensitivity for frequently used antibiotics in the institution. SPSS version 21.0 was 
used for data entry and analysis. Results: A total of 60 neonates having culture proven sepsis 
were enrolled in the current study. Amongst these, 39 (65.0) were male and 21 (35.0%) female. 
Early onset of sepsis was diagnosed in most, 42 (70.0%) neonates. Majority of neonates, 50 
(83.3%) were delivered in the same hospital. Gram negative isolates were found in 43 (71.7%) 
and 15 (25.0%) gram positive while 2 (3.3%) candida spp. In terms of pattern of antibiotic 
sensitivity, 4 (9.3%) isolates of gram negative were found resistant to every antibiotic routinely 
used while gram positive isolates showed excellent sensitivity to vancomycin. Conclusion: 
Gram negative isolates of organisms were found to be the most sensitive to carbepenems 
(especially meropenem) as well as aminoglycosides while gram positive isolates showed 
excellent sensitive regarding vancomycin.
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INTRODUCTION
Neonatal sepsis is described as bacterial 
infection noted by positive blood culture during 
the 1st 4 weeks of life. It is estimated to be one 
of the leading contributors of neonatal deaths in 
our region.1-3 The WHO notes neonatal sepsis as 
a major contributor of neonatal mortality and an 
incidence of 1-10 out of 1000 live births amongst 
developing countries. These figures seem to rise 
nearly 3 times when we consider the numbers 
from Pakistan.4 Around the world, rates of infection 
are thought to be as indicators of quality as well 
as safety in the healthcare vicinities.5

Diagnosis of neonatal septicemia is considered to 
be a difficult task and most of the times, neonates 
are presenting with signs and symptoms that are 
non-specific. Blood culture for isolation of culprit 

pathogen is considered to be the gold standard 
for confirmed diagnosis regarding sepsis.6

A common approach by most clinicians is 
adopted by starting empiric antibiotic therapy 
involving an antibiotic of broad spectrum in 
neonates who are suspected to have bacterial 
infection.7,8 Organisms responsible for neonatal 
septicemia vary region to region or even can 
differ in healthcare facilities of a same region. 
Gram negative microorganisms are documented 
to be the most frequent cause of neonatal 
septicemia among developing countries.9,10 It 
has also been seen that organisms may go on to 
substitute others over a span of time. Knowledge 
about the susceptibility patterns of antimicrobials 
against the common pathogens in an area while 
dealing neonatal septicemia is most important 

DOI: 10.29309/TPMJ/2020.27.04.3524



Professional Med J 2020;27(4):737-741. www.theprofesional.com

NEONATAL SEPTICEMIA 

738

2

while choosing an empirical therapy. So, we 
planned this study to observe the pattern related 
to bacterial isolates causing neonatal septicemia 
along with their pattern of antibiotic susceptibility.

MATERIAL AND METHODS
This prospective study was conducted at 
Department of Neonatology, Sheikh Khalifa Bin 
Zaid Al Nahyan Teaching Hospital, Rawlakot, 
from 1st January 2018 to 30th June 2018. Approval 
from ethical committee of the institute was taken 
for this study. Consent was granted from parents 
/ guardians of all the participants.

Prior to empiric antibiotic usage, blood was 
collected from neonates having clinical sepsis 
using peripheral vein staying under strict aseptic 
conditions, inoculated into brain-heart infusion 
broth and then sent to institution’s microbiology 
laboratory for blood culture. A total of 60 neonates 
with culture proven sepsis were enrolled for this 
study. Neonatal septicemia was categorized as 
either early-onset sepsis (<72 hours) or late-
onset sepsis (>72 hours).9 Reports of blood 
culture were evaluated for isolates of bacteria as 
well as patterns of sensitivity for frequently used 
antibiotics in the institution. Disk-diffusion method 
was adopted to assess the sensitivity to frequently 
used antibiotics. SPSS version 21.0 was used for 
data entry and analysis.

RESULTS
A total of 60 neonates having culture proven sepsis 
were enrolled in the current study. Amongst these, 
39 (65.0) were male and 21 (35.0%) female. Early 
onset of sepsis was diagnosed in 42 (70.0%) 
while late onset sepsis in 18 (30.0%). There were 
50 (83.3%) neonates who were delivered in the 
same hospital whereas 10 (16.7%) were out-born.

When bacterial isolates among these neonates 
were assessed, gram negative were found 
in 43 (71.7%) and 15 (25.0%) gram positive 
while 2 (3.3%) candida spp. Gram negative 
bacteria were further divided as 28/43 (65.1%) 
citrobacter, 6/43 (14.0%) acinetobacter, 5/43 
(11.6%) pseudomonas, 2/43 (4.7%) klebsiella 
and unclassified as 2/43 (4.7%). As far as gram 
positive isolates are concerned, we found all 15 

cases having staphylococcus aureus. (Table-I)

In terms of pattern of antibiotic sensitivity, 4 (9.3%) 
isolates of gram negative were found resistant 
to every antibiotic routinely used (amplicillin, 
cefotaxime, ceftazidime, amikacing, meropenam, 
cefixime and cefipime). Detailed description 
regarding patterns of antimicrobials susceptibility 
of blood culture isolates is detailed in Table-II.

Isolates No. (%)

Citrobacter 28 (65.1%)

Acinetobacter 6 (14.0%)

Pseudomonas 5 (11.6%)

Klebsiella 2 (4.7%)

Unclassified 2 (4.7%)

Staphylococcus Aureus 15 (25.0%)

Candida spp 2 (3.3%)

Table-I. Isolates found in blood culture (n=60).

Antimicrobials Gram –ve No. 
(%)

Gram +ve No. 
(%)

Ampicillin 0 (0%) 1 (6.7%)
Augmentin 0 (0%) 3 (20.0%)
Amikacin 7 (16.3%) 2 (13.3%)
Meropenem 13 (30.2%) 3 (20.0%)
Imipenem 3 (7.0%) 3 (20.0%)
Vancomycin ---- 15 (100.0%)
Cefixime 5 (11.6%) 2 (13.3%)
Cefipime 2 (4.7%) 3 (20.0%)
Ceftriaxone 3 (7.0%) 3 (20.0%)
Erythromycin 0 (0%) 2 (13.3%)
Clarithromycin 0 (0%) 3 (20.0%)
Azithromycin 0 (0%) 2 (13.3%)
Aztreonam 6 (14.0%) ----
Cephradine 0 (0%) 2 (20.0%)
Gentamicin 3 (7.0%) 0 (0%)
Ciprofloxacin 3 (7.0%) 1 (6.7%)
Norfloxacin 2 (4.7%) 0 (0%)
Enoxacin 2 (4.7%) 0 (0%)
Tobramycin 2 (4.7%) 0 (0%)
Cefoperazone 2 (4.7%) 3 (20.0%)
Resistant to all 4 (9.3%) 0 (0%)

Table-II. Patterns of antimicrobials susceptibility of 
blood culture isolates.
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DISCUSSION
Blood infections are considered to be one of the 
commonest reasons behind neonatal mortality.11 
Frequent surveys covering aetiological patterns 
and their sensitivity regarding various antibiotics 
can certainly help finding better management 
options in a particular area. Antibiotic resistance 
has been a topic of debate and it is certainly 
attracting more attention in the recent decades. 
The course of septicaemia is quite swift and 
fulminant usually so a rapid management 
approach is required to reduce the burden of 
morbidity and mortality.12

In the present study, early onset of sepsis was 
diagnosed in majority of neonates, 42 (70.0%). 
Early onset of sepsis forms the major chunk 
of neonatal septicemia as has been found by 
Sawhney N et al13 where they found that 57% 
of neonates presented with early onset sepsis. 
A local study done by Basheer A et al10 found 
very similar results where they found 76% of 
neonates having early onset of sepsis. On the 
contrary, Samaga MP14 from India and few other 
studies15,16 found late onset of sepsis being the 
predominant type of sepsis amongst neonates. 
It has been observed that unhygienic practices 
during labour and delivery or in the neonatal ICUs 
could be the source of thse infections especially 
when we consider predominant contribution 
of early onset of sepsis in Pakistan.10 Possible 
colonization of birth canal of the mother with 
pathogens is thought to be another reason 
causing early onset of neonatal sepsis. Group-B 
streptococcus, E. coli and coagulase negative 
staphylococcus are found to be involved in early 
onset of neonatal sepsis whereas late onset 
of sepsis is frequently because of healthcare 
settings and is mostly accompanied with 
coagulasen negative staphylococcus, S. aureus, 
E. Coli as well as klabsiella and pseudomonas. 
Group B streptococci as well as anaerobes and 
some candida are also linked with late onset of 
sepsis.17 Host factors like cellular immunity along 
with humoral immunity as well as barrier functions 
also play very important role that predispose 
newborns when we consider the factors involving 
neonatal sepsis.10

In the current study, we had 39 (65.0) male and 
21(35.0%) female neonates. Septicemia has been 
found to be more common among male neonates 
and our findings were quite similar to many other 
studies conducted earlier.18-22

The results of our study showed that gram 
negative isolates were found in 43 (71.7%) 
neonates and 15 (25.0%) gram positive while 2 
(3.3%) candida spp. Gram negative bacteria, 
when further divided, were as 28/43 (65.1%) 
citrobacter, 6/43 (14.0%) acinetobacter, 5/43 
(11.6%) pseudomonas, 2/43 (4.7%) klebsiella 
and unclassified as 2/43 (4.7%). As far as gram 
positive isolates we concerned, we found all 15 
cases having staphylococcus aureus. Basheer 
et al10 found very similar pattern in a local study 
where 74% neonates were found to have egative 
organisms (citrobacter 61%, acinetobacter 16%, 
13%) while gram +ve were noted to be in 24% 
(staphylococcus aureus).

Combined therapy containing parenteral 
aminoglycoside along with extended spectrum 
penicillin is often advised for the management 
of early onset of neonatal septicemia in western 
countries. These have been found to be effective 
versus frequently isolated organisms.10,22 
Treatment targeting late onset of sepsis should 
focus more at organisms which are frequently 
isolated in a particular healthcare facility. It has 
been noted that strains of S. aureus create beta 
lactamase that is the reason why they are found 
to be resistant against all beta lactamase labile 
penicillins whereas so others have been observed 
to manufacture another penicillin binding protein 
near their cell wall that in turn support resistance 
regarding beta lactamase stable penicillins, 
cephalosporin’s as well as carbapenems.10 
Vancomycin is considered to be the most favorite 
choice for such kind of isolates as was found in 
the present study.23

A local study from Karachi24 found that procaine 
penicillin/gentamicin therapy was noted to 
be more efficacious in comparison to oral 
trimethoprim-sulfamethoxazole. The same study 
found ceftriaxone to be expensive and less 
efficacious in comparison to gentamicin/penicillin. 
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It has been found in another local experience 
from Lahore10 that gram negative isolates turned 
out be resistant when observed for all commonly 
used antibiotics. 

Diagnostic studies are usually enquired while 
treatment is commonly initiated for septicemia 
in neonates before confirmation of septicemia 
because the sign and symptoms in such neonates 
are often non-specific. Reports usually take about 
36 to 48 hours where other laboratory parameters 
such as white blood cell count, immature to total 
neutrophil ratio as well as c-reactive protein can 
give us direction for the early diagnosis and 
management regarding neonatal septicemia.

As the incidence of bacterial isolates may differ 
in different locations and even within the same 
settings, identification of responsible organisms 
is of vital importance that can certainly help in 
reducing the burden of morbidity as well as 
mortality related to neonatal septicemia.

CONCLUSION
Gram negative isolates of organisms were found to 
be the most sensitive to carbepenems (especially 
meropenem) as well as aminoglycosides while 
gram positive isolates showed excellent sensitive 
regarding vancomycin. Further studies with 
bigger sample size in similar settings are needed 
to establish faith related to empirical antibiotic 
usage in most probable cases of neonatal sepsis.
Copyright© 27 Aug, 2019.
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