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Summary

Summary

Sepsis or septicemia are severe bloodstream infections that can
quickly become life-threatening. Sepsis is most often caused by bacteria
infection, but can also be caused by fungi, viruses, or parasites, and it is
one of the major causes of mortality and morbidity in newborns (< 1
month).The aim of this study is to investigate the role of interleukin-6
(IL-6) and interleukin-11 (IL-11) in the early diagnosis of sepsis in

newborns .

From November/ 2020 to April/ 2021, 100 blood samples were
collected from neonates admitted to the pediatrics-neonatal wards at Al-
Batool Teaching Hospital for Gynecology and Pediatrics in Baquba /
Diyala Governorate who were clinically diagnosed with sepsis. The
neonates ranged in age from 1 - 30 days, and blood samples were

obtained to determine the levels of Interleukins 1L-6 and 1L-11.

The findings of this study show that (43%) of newborns have early
onset sepsis (infected within the first seven days of their lives), while the
remaining (17%) have late onset sepsis (infected during 7-30 days of their
life). Bacterial isolation was performed on the samples collected.
Bacterial culture was positive in (60%) patients versus (40%) patients
revealed a negative bacterial culture. The most common types of bacteria
isolated were Staphylococcus epidermidis, 26 isolates (43.3%) followed
by Klebsiella pneumonia, 13 isolates (21.7%), and Staphylococcus aureus
, 10 isolates (16.7%), Pseudomonas aeruginosa, 8 isolates (13.3%) and
Escherichia coli , 3 isolates (5%).The susceptibility of bacteria to some
antibiotics included in this study was determined in vitro, and it was
showed that gentamicin, amikacin, and ceftazidime are the most

efficient antibiotics against various pathogenic bacteria.



Summary

The level of Interleukins was quantified using for the immune
antibodies binds to the enzyme (Sandwich ELISA test). For one hundred
ninety-six samples, of which hundred were from patients and ninety-six
samples from healthy ones. The Interleukin levels showed that a
significant increase in the level of interleukin-6 (IL-6) for all patients
males and females preterm or full-term and who their weight <2.5 or >2.5
kg compared with a control group. In terms of interleukin -11 levels, the
current study found a significant increase in patients with sepsis in terms

of gestational age, gender, and birth weight when compared to the control
group.

In conclusion, the findings revealed that neonatal early onset sepsis
is more common than late onset sepsis in NICUs in Baquba city / Diyala
Governorates. The results showed that IL-6 can be a reliable marker for
predicting neonatal sepsis and can be used as a good guide for early
detection of sepsis in neonatal care units, in comparison to blood culture
whereas the blood culture technology (the gold standard) takes at least
24-48 hours, and prenatal antibiotic use further reduces blood culture
accuracy. Finally, the study found that the levels of the interleukins IL-6
and IL-11 levels increase in early time of inflammation, making them a

good diagnosis marker for neonatal sepsis.
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Chapter One Introduction

1.1 Introduction

Neonatal bacterial septicemia is a more important syndrome of
infections at early stage of infant’s life Worldwide (Russell , 2015). The
one of the largest causes of morbidity and mortality in infants is neonatal
septicemia (Jain et al.,2003). Edwards (2006) classified Neonatal sepsis
as early onset sepsis (EOS) that occurs at age through one to seven days
or late onset sepsis (LOS) that occurs at age through eight to twenty eight
days. The spectrum of infecting organisms has evolved over the last two
decades from a predominance of gram negative bacteria to gram positive
bacteria. Most community-acquired infections are due to Streptococcus
spp. and Escherichia coli, and other Enterobacteriaceae and non-ferment
Gram-negative bacteria like Pseudomonas and Acinetobacter spp.
(Ramphal , 2004).

It was reported that Streptococcus agalactiae (Group B
Streptococcus) is considered the main cause lead to meningitis and
neonatal sepsis. Many clinical isolates of pathogenic bacterial species that
can cause septicemia including, Mycobacterium, tuberculosis,
Enterococcus  faeceium,  Staphylococcus aureus, Pseudomonas
aeruginosa, Kleibsiella pneumonia, Neisseria gonorrhea, Acinetobacter
baumanii , enterobacter ,Salmonella , and Shigella spp., are the most
antimicrobial-resistant and the problem remains out of control (Nathan
and Cars, 2014). Many clinical diseases, include upper respiratory tract ;
infection and urinary tract (UTI) , cystitis, pneumonia, thrombophlebitis,
wound infection; meningitis, osteomyelitis can led to bacteremia, sepsis
and septic shock, that may result from the bacteria entering the blood
stream (Jung et al., 2012; Siham and Rachid ,2016). On the other hand,
the microorganisms commonly isolated with early - onset septicemia in

neonate were K. pneumonia, S. aureus, P. aeruginosa and Enterobacter
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spp (Baltimore et al., 2001), while in late- onset septicemia, the bacteria
are those acquired from human contacts or equipment's and contaminated
materials and organisms from maternal genital canal. (Stoll et al., 2002).
There are difficulties in diagnosis of the neonate sepsis that attributed to
nonspecific signs of sepsis and may observe same signs with other
noninfectious cases (Al-Saady et al., 2018). For example many neonate
have bacteremia with absence of clinical signs (Ottolini et al., 2003).
Blood cultures or other fluids in the body are the typical diagnostic
method in the conditions of neonatal sepsis (Chiesa et al., 2004).
Recently the molecular assays have been used as a substitute for blood
cultures that due to direct pathogen detection and get the results within
less time (Mancini et al., 2010).The therapy of effective antibiotic must
be used in treating sepsis and the untreated cases lead to rapidly fatal
(Brocklehurst et al., 2011).

Cytokines is defined as proteins (small polypeptides) secreted by
variety of tissue cells, which most commonly of the immunity system,
that have functions of pleotropic at the local tissue or sometimes at the
systemic level. Different cell types' activation, growth and differentiation
are all regulated to them. They work by binding to cytokine receptors on
cell membranes, as well as plasma and receptors of tissue fluids. The
molecular weight ranging from 27 to 30 KD (Paradkar et al.,
2014).Interleukins are the most numerous cytokines, ranging from IL-1 to
IL-35, and are divided into many smaller families (Williams et al.,
2012).Interleukin-6 is one of the most essential multifunctional cytokines,
with a molecular weight of (22-30) K D. Many types of cells generate it,
including active T and B lymphocytes, monocytes, macrophages,
epithelial cells, and meningeal cells in the brain (Swami Nathan, 2014).
Interleukin-6 (IL-6R) receptors are widespread in the body, as they are

present on hematopoietic precursors, macrophages, myeloid cells,
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hepatocytes, and plasma cells (Thandavan et al., 2015). In sepsis, IL-6 is
a key mediator during the acute phase of the inflammatory response and
several studies have looked at its therapeutic benefit in patients with
different septic conditions (Takahashi and Talcahashiw,2016).
Interleukin-11 is a protein that induces platelet synthesis (mega karyo
cyto poiesis), as well as activating osteoclasts, inhibiting macrophage
mediator production and epithelial cell apoptosis and proliferation .These
roles may be especially significant in mediating interleukin 11's mucosal
protective effects (Leng et al., 1111} IL-11 was isolated for the first time
from bone marrow-derived fibrocystic-like stromal cells. It was thought
to be essential for hematopoiesis, especially megakaryocyte maturation
(Paul SR et al., 111Q) Llowever, in both mice and humans, it was later
discovered to be redundant for platelets and other blood cell forms
(Nandurkar (1., 1[T7-Brischoux-Boucher [, 2018). It's also known as
adipose genesis inhibitory factor , as the drug substance oprelvekin
(Kawashima I et al., 171J1Chen et al., 2002). Therefore, it is important
to study the role and concentration of interleukin 6 and 11 in neonatal

septicemia.

[T [he current [tud[lail led to[]

1-Identify the common bacterial species which is isolated from blood
samples of neonatal sepsis cases.

2-Determine the antibiotic Susceptibility of bacterial isolates.

3-Detect the level of interleukin 6 and the level of interleukin 11 in
newborns serum with septicemia and to compare the level of them with
their levels in healthy newborns.

4- Study the correlation of the levels of interleukin 6 and 11 with neonatal

ages, gender, and weight.



