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Abstract

Background:Sepsis is regarded as one of the most common causes of morbidity and
mortality in neonates despite of recent advances in neonatal intensive care unit technologies.
More than 40% of deaths among children below five years occur in the neonatal period and
this accounts for about 3.1 million newborn deaths each year.

Objective: To estimate the incidence of neonatal sepsis in the neonatal intensive care unit in
Al-Batool teaching hospital in Diyala governorate.

Patients and Methods: A sample of 1200 patients was prospectively collected over a period
of 10 months extending from the 1st of Dec. 2018 till the 1st of Oct. 2019 in the neonatal
intensive care unit at Al-Batool teaching hospital. All the admitted cases with clinical signs
of sepsis at the time of admission or who developed sepsis during their hospital stay were
assessed depending on the clinical and laboratory investigations.

Results: This study revealed that the incidence of neonatal sepsis was 8.8%. There were
significant relationships between development of neonatal sepsis and each of gestational age,
state of amniotic membrane, mode of delivery and maternal fever (p-value = 0.0001 for each).
In addition this study showed that there was insignificant relationship between the development
of neonatal sepsis and gender of neonates, p-value equal to 0.463.

Conclusion: The occurrence of neonatal sepsis depends on the presence of many factors that
could be prenatal, perinatal and postnatal. In addition to that the infection control programs
play an important role in controlling neonatal sepsis in the neonatal intensive care units.
Therefore the incidence rate of neonatal sepsis reflect the quality of the provided health
services in the health institutions and this might explain the relatively accepted rate of sepsis
in our institution in relation to other studies as it was 8.8%.
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Introduction

Sepsis is regarded as one of the most
common causes of morbidity and mortality in
neonates despite of recent advances in
neonatal intensive care unit technologies [1].
More than 40% of deaths among children
below five years occur in the neonatal period
and this accounts for about 3.1 million
newborn deaths each year [2]. The majority
of death cases occur in developing countries
and about 1 million of these deaths are due to
infectious causes including neonatal sepsis,
meningitis, and pneumonia [3]. In addition
those who survive neonatal sepsis are at risk
of developing short and long term
neurological and developmental morbidity
[4-6]. Neonatal sepsis is defined as a clinical
syndrome occurring in an infant aged < 28
days of life. Sepsis is manifested by systemic
signs of infection and isolation of the
causative bacterial pathogen from the blood
[7]. Diagnosis of neonatal sepsis can be reach
clinically at time of presentation but it is
usually difficult because of the nonspecific
signs. In the other hand laboratory diagnosis
is considered time consuming. Therefore,
diagnosis and management of neonatal sepsis
are a great challenge facing neonatologists in
neonatal intensive care units. These facts
make the use of the empirical antibiotic
necessary till the results of blood culture
ruled out sepsis [8]. Neonatal sepsis is caused
by Gram positive and negative bacteria and
Candida [9]. The organisms causing sepsis
differ from place to another and altered over
time [10] , [11]. Many conditions can
increase the chance of development of
neonatal sepsis and these can influence the

Diyala Journal of Medicine

134

s\

Sura Qais Mahmood Almaroof

incidence rate of neonatal sepsis. The
incidence rate also differs from hospital to
another hospital depending on the risk factors
predisposing the infants to infection [9], [12].
Patients and Methods

A sample of 1200 patients was
prospectively collected over a period of 10
months extending from the 1st of Dec. 2018
till the 1st of Oct. 2019 in the neonatal
intensive care unit at Al-Batool teaching
hospital. All cases with clinical signs of
sepsis at first time of presentation or who
developed sepsis during their hospitalization
were assessed depending on the clinical and
laboratory investigations including: highly
selective  C-reactive protein (HSCRP),
complete blood count (CBC), Blood cultures
and chest X-ray (CXR). Sepsis is defined as
the presence of the following: the presence of
two or more clinical signs of sepsis like
respiratory distress, poor reflexes, lethargy,
apnea, bradycardia, convulsions, abdominal
distension, and gastrointestinal bleeding,
abnormal CBC and positive CRP and
positive culture in addition to the presence of
one or more of the possible risk factors for
development of neonatal sepsis like
prematurity, chorioamnionitis, maternal fever
[13].

Data for possible risk factors of neonatal
sepsis were gathered focusing on gestational
age, mode of delivery, premature rupture of

amniotic membranes and maternal fever
during pregnancy. Neonatal sepsis is
classified according to its onset of

development in relation to age of neonates
into: early onset neonatal sepsis which occurs
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in neonate < 72 hours of life and late onset
neonatal sepsis which occurs in neonate > 72
hours of life [14].Blood samples were
collected from a peripheral vein of neonates
under aseptic technigue with suspected sepsis
for CBC, CRP and blood cultures.
Approximately 5mL of blood was taken from
a peripheral vein and sent for laboratory for
biochemical and microbiological
examinations and subsequent cultivation.

The collected blood samples cultured
aerobically at 37°c. The cultures were
observed daily in the first 3 days to detect
any bacterial growth which can be elicited by
the presence of any one of the following:
Hemolysis, air bubbles and coagulation of
broth. Meanwhile, subcultures were made on
enriched selective media such as blood,
chocolate, MacConkey, and mannitol salt
agar plates and examined for growth after 24
to 48 hours of incubation. This protocol was
repeated till the 7" day before blood culture
was considered to be free of bacteria. The
obtained positive cultures were identified by

standard  techniques including:  Gram
staining, colony  characteristics, and
biochemical properties such as catalase,

coagulase, DNase production, growth on
mannitol salt agar, and hemolytic activity on
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blood agar plates for Gram positive bacteria
while for Gram negative bacteria the triple
sugar iron, motility, indole, citrate utilization,
urease, oxidase and hydrogen sulphide
production, VVoges-Proskauer test and growth
on cetrimide agar were used [15].

Statistical analysis

The collected data was analyzed by using
Statistical Package for the Social Sciences
(SPSS) version 20 software and the variables
were expressed as frequencies and
percentages. Chi square test was used to
study the relationship between variables. A
p-value of less than 0.05 was regarded
statistically significant.
Ethical Considerations: The research will not
expose patients to further risk. Only the main
investigator has the right to access the
patient’s information. The research was
conducted after the approval of the research
proposal by the ethical committee of Al-
Batool teaching hospital.
Results

A sample of 1200 neonates, who were
admitted to the neonatal intensive care unit in
Al Batool teaching hospital in the period
extending from the 1% of Dec. 2018 till the 1%
of Oct. 2019, was selected.
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Table (1): The frequencies and percentages of neonatal sepsis and the possible risk factors

Data Frequency n= Percentage

1200 100.0%

Cases Sepsis 106 8.8%
No sepsis 1094 91.2%

Gestational age | Preterm 387 32.2%
Term 813 67.8%

State of Ruptured 394 32.8%
membranes Intact 806 67.2%
Mode of Caesarian 429 35.8%
delivery Normal 771 64.2%
Maternal fever Present 392 32.7%
Absent 808 67.3%

Sex Male 548 54.3%
Female 652 61.7%

In this table descriptive statistics revealed
that: 8.8% of neonates had neonatal sepsis,
32.2% were preterm, 32.8% were reported to

membrane, 35.8% were product of caesarian
sections and 32.7% of cases had a history of
maternal fever. Among the studied sample

have premature rupture of amniotic there were 54.3% male neonates.
Table (2): The relationship between neonatal sepsis and the possible risk factors

Risk factors Sepsis No sepsis Total P-values | RR

Gestational age Preterm 76 (71.7%) | 311 (28.4%) | 387 (32.2%) | 0.0001 | 6.37
Term 30 (28.4%) | 783 (71.6%) | 813 (67.8%)
Total 106 (100 %) | 1094 (100%) | 1200 (100%)

State of membranes | Ruptured 70 (66%) 324 (29.6%) | 394 (32.8%) | 0.0001 | 4.62
Intact 36 (34%) 770 (70.4%) | 806 (67.2%)
Total 106 (100%) | 1094 (100%) | 1200 (100%)

Mode of delivery Caesarian | 67 (63.2%) | 362 (33.1%) | 429 (35.8%) | 0.0001 | 3.47
Normal 39 (36.8%) | 732 (66.9%) | 771 (64.2%)
Total 106(100%) | 1094 (100%) | 1200 (100%)

Maternal fever Present 69 (65.1%) | 323 (29.5%) | 392 (32.7%) | 0.0001 | 4.45
Absent 37 (34.9%) | 771 (70.5%) | 808 (67.3%)
Total 106 (100%) | 1094 (100%) | 1200 (100%)

Gender Male 52 (49.1%) | 496 (45.3%) | 548 (45.7%) | 0.463 | 0.861
Female 54 (50.9%) | 598 (54.7%) | 652 (54.3%)
Total 106 (100%) | 1094 (100%) | 1200 (100%)

Analytic statistics revealed that there was a
highly significant relationship between the
occurrence of neonatal sepsis and the
gestational age as the p-value was equal to
0.0001. The relative risk was 6.37 which
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indicated that the chance of development of
neonatal sepsis in preterm neonates increased
by about six times more than that in term
neonates.
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In addition there were highly significant
relationships between the developments of
neonatal sepsis and each of the state of the
amniotic membranes, mode of delivery and
the history of maternal fever as the p-values
were equal to 0.0001 for each. The relative
risks of the occurrence of neonatal sepsis in
reference to the previously mentioned risk
factors were 4.62, 3.47 and 4.45 respectively.
This indicates that the chance of development
of neonatal sepsis in neonates with maternal
history of ruptured amniotic membranes was
about four and a half time greater than those
with maternal history of intact amniotic
membranes while the chance of those who
were products of caesarian sections was
about three and a half time greater than those
who were products of normal vaginal
delivery.

Furthermore the chance of development of
neonatal sepsis in neonates with history of
maternal fever increased by about four and a
half time greater than those with no history of
maternal fever. In the other hand there was
insignificant relationship between gender of
the neonates and the development of neonatal
sepsis as the p-value was equal to 0.463.
Discussion

Neonatal sepsis is one of the challenging
conditions for pediatricians since it is
regarded as the most common cause of
morbidity and mortality in the neonatal
intensive care units. As a wrong diagnosis
result in prolonged hospital stay, treatment of
non-sepsis  neonates,  emergence  of
microorganism resistant to various antibiotics
and financial burden especially in poor
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society sensitive and specific laboratory
investigations would be useful to diagnose
and to decide when to start antimicrobial
agents to avoid these challenges. The
incidence of neonatal sepsis is different
among different regions in the world [16].
This study showed that the incidence rate of
neonatal sepsis in the neonatal intensive care
unit in Al-Batool teaching hospital in Diyala
governorate in Iraq was 8.8%. In addition our
study revealed that there were highly
significant relationships between each of
gestational age, state of amniotic membranes,
mode of delivery and maternal fever with the
development of neonatal sepsis.

These results run in parallel with the
results mentioned by Medhat et al.(2016)
[17] which stated that the prevalence of
septicemia in neonatal intensive care units in
South Sinai state hospitals was about 8.6%
due to the abundance of risk factors in this
area. Similarly Sorsa (2019) [18] stated that
the incidence of neonatal sepsis was 9.7%
and it was strongly associated with obstetrical
factors especially gestational age and
prolonged premature rupture of amniotic
membranes. Behmadi et al. (2016) [16] stated
that the incidence rate of neonatal sepsis in
the neonatal intensive care unit was 11.9%.
In the other hand Shehab EI-Din et al. (2015)
[19] found that the incidence rate of neonatal
sepsis was 40.7% and it was associated with
the mode of delivery as neonatal sepsis
appeared to be higher in neonates who were
product of caesarian section than via normal
vaginal delivery but had insignificant relation
to the gender of neonates. Getabelew et al.
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(2018) [20] stated that the overall prevalence
of neonatal sepsis was 77.9%. G/Eyesus et al.
(2017) [21] reported that the incidence rate of
neonatal sepsis in the neonatal intensive care
unit was 46.6% and it showed significant
relationship with each of gestational age and
mode of delivery. Zakariya et al. (2010) [22]
found that 41.6% of the studied sample were
culture proven neonatal sepsis.

In developed countries culture proven
sepsis was about 2.2 to 8.6 for each 1000 live
births [23].

These differences among results might be
due to the fact that the rate of occurrence of
neonatal sepsis varies greatly in different
countries, regions and hospitals as it depends
greatly on the quality of life, standard
measures of health care and hospital services
applied in each country. In addition these can
be due to the proper application of the
preventive measures that were used in our
neonatal intensive care unit and involvement
of all paramedical staffs in the infection
control programs.

Conclusions

The occurrence of neonatal sepsis depends
on the presence of many factors that could be
prenatal, perinatal and postnatal. In addition
to that the infection control programs play an
important role in controlling neonatal sepsis
in the neonatal intensive care units. Therefore
the incidence rate of neonatal sepsis reflect
the quality of the provided health services in
the health institutions and this might explain
the relatively accepted rate of sepsis in our
institution in relation to other studies as it
was 8.8%.
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Recommendation

Engagement of paramedical staffs in regular
educational sessions of infection control
program and strict application of infection
control programs play important role in
reduction of the incidence rate of neonatal
sepsis. In addition to that the proper use of
antimicrobial agents will avoid drug
resistance.
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