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ABSTRACT 

 

Neonatal sepsis is a leading cause of neonatal mortality in developing countries. 

Identification of the etiological agents of neonatal sepsis is essential for effective treatment. Out 

of 106 microbial isolates recovered blood cultures of neonatal sepsis patients, seventy (66.1 %) 

isolates of them were Gram positive bacteria, 31 (29.2 %) isolates were belonging to Gram 

negative bacteria and 5 (4.7%) isolates were belonging to Candida sp.Coagulase negative 

staphylococci (CONS) was the most common causative late onset neonatal septicemia (LOS), 

which reached to 43(40.6%) of total isolates, followed by Micrococcus, Enterobacter, coagulase 

positive staphylococci (COPS),Candida, Shigella, E. coli, Bacillus, CitrobacterandKlebsiella 

isolates, which reached to 13(12.2%), 11(10.4%), 10(9.4%), 7(6.6%), 5(4.7%), 5(4.7%), 

4(3.7%),4(3.7%) and 4(3.7%), respectively. CONS isolates were highly resistant to various 

tested antibiotics compared to COPS. In addition, 50% of Staphylococcus isolates were resistant 

to aminoglycosides, IPM, glycopeptides and linezolid antibiotics, while 50% ofenterobacterial 

isolates were resistant to glycopeptides, aminoglycosides, monobactam and tetracycline. The 

most resistant strains in the present study were Enterobacter cloacaeNBS-40neonatal blood 

samplesNBS-40, S. aureus subsp. aureusNBS-35 and S. epidermidisNBS-98. The interaction of 

double antibiotics combinations against these strains were investigated by checkerboard method 

and the results showed that an antagonism was the common form of combination interaction 

followed by synergism and indifferent interactions. S. epidermidis-NBS-098 was the most 

sensitive strain to the tested combinations, followed by E. cloacae-NBS-040 and S. aureus-NBS-

035, which reach their synergistic responses to 50, 41.4 and 33.33% of total tested combinations, 

respectively. Β-lactam and aminoglycoside antibiotics were the most common constituent of 

antibiotic combinations that showed synergistic interaction against various tested strains. 
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1-INTRODUCTION 

 

Sepsis is a significant cause of morbidity and mortality in thenewborn, particularly in 

preterm, low birth weight infants, despiteadvances in neonatal care, infections remain common 

and sometimeslife-threatening in neonates admitted to the neonatal intensive care unit (NICU) 

(Stoll et al., 2010). 

          Neonatal sepsis is a common life threatening disease with an incidence of 3.5 to 8 

cases per 1,000 live births and a mortality rate of 16 to 30%, and accounts for 1.6 million deaths 

annually in developing countries (El-Mazaryet al.,2010). Three-fourths of the 4 million 

neonatal deaths occur during the first 7 days after birth (Haque, 2004). 

In 2010 worldwide, 7.6 million children less than 5 years old died, 

predominantly because of infectious causes including sepsis; neonatal deaths (in the first 

28 days of life), accounted for 40% of the total lives lost (Liuet al., 2012). 

  Neonatal sepsis refers to systemic infection of the newborn. It is characterized by a 

constellation of a nonspecific symptomatology in association with bacteremia. Prompt 

recognition, appropriate antimicrobial therapy and judicious supportive care are the key 

determinants of positive outcome in this serious pediatric emergency. In developing countries, 

sepsis including meningitis, respiratory infections, diarrhea, and neonatal tetanus is the 

commonest cause of mortality responsible for 30-50 % of 5 million total neonatal deaths each 

year. It is estimated that almost 20 % of all neonates develop infection. (Paul and Singh, 

2000 and Remington et al., 2006). 

Neonatal sepsis can be classified into two subtypes depending upon onset of symptoms. 

It may be categorized as Early onset sepsis(EOS) or Late onset sepsis (LOS). In caseof 

newborns with early-onset sepsis, 85% present within 24 hours, 5% present at 24-48 h, and a 

smaller percentage present within 48-72 hours. Onset is most rapid in premature neonates 

(Klingeret al., 2009). 



LOS (Late onset neonatal septicemia)  usually presents after 72 h of age. The 

source of infection in LOS is either nosocomial (hospital-acquired) or community -

acquired and neonates usually present with septicemia, pneumonia or meningitis. 

(Wolach, 1997 and Baltimore, 1998). Various factors that predispose to an increased 

risk of nosocomial sepsis include low birth weight, prematurity, admission in intensive 

care unit, mechanical ventilation, invasive procedures, administration of parenteral 

fluids, and use of stock solutions. Factors that might increase the risk of community-

acquired LOS include poor hygiene, poor cord care, bottle-feeding, and prelacteal feeds. 

In contrast, breastfeeding helps in prevention of infections(Wolach,1997 andBaltimore, 

1998). 

Signs of sepsis in neonates are often non-specific and high degree of suspicion is needed for 

early diagnosis. Several laboratory parameters (e.g. complete and differential blood counts, C-

reactive protein and blood cultures) can be helpful for screening of neonates with neonatal 

sepsis (Stefanovic, 2011).With early diagnosis and treatment, infants are not likely to 

experience long-term health problems associated with neonatal sepsis (Weber et al., 

2009).Blood culture is the gold standard for diagnosis of sepsis but blood culture 

reports are usually available after 48 to 72 hours. There is need to identify the common 

bacteria causing such infections in every hospital and their susceptibility patterns in 

order to provide necessary information for timely intervention (Shresthaet al., 2013). 

The bacteria that cause neonatal sepsis are acquired shortly before, during, and 

after delivery. They can be obtained directly from mother's blood, skin, or vaginal tract 

before or duringdelivery or from the environment during and after 

delivery. Streptococcus agalactiae(Group B streptococcus, GBS) is the most common 

cause of neonatal sepsis in many countries, though low rates are reported from many 

low-income countries, especially those in south Asia (Zaidiet al.,2005 and 2009). 

Gram-negative bacilli 

(E.coli,Klebsiella spp., PseudomonassppandAcinetobacter spp.) and gram-positive cocci 



(such as Staphylococcus aureus and S.epidermidis) are other important causes of 

LONS (Zaidiet al.,2009 and2005).  

The most common pathogens causing bacterial sepsis and their antibiotic sensitivity 

patterns vary in different parts of the world. Infections caused by aerobic gram-negative bacilli 

are common in hospitalized patients resulting in serious infections, and are associated with high 

mortality rates. This problem has been compounded by the emergence of Gram-negative bacilli 

that contain extended-spectrum beta- lactamases (ESBLs)(Fraimow and Tsigrelis, 2011). 

Pathogens causing neonatal infections and their antibiotic susceptibility patterns 

may change over time and differ between countries (Anweret al., 2000; May et al., 

2005 and Zaidiet al., 2005). It is extremely important to diagnose the cases in time so 

that appropriate antibiotic treatment can be given. Moreover, neonatal infection 

surveillance networks have been established in several countries and are useful for 

documenting changes in clinical practice, monitoring changes in pathogens and their 

antibiotic resistance over time, informing policy and improving quality of care. Thus, the 

bacterial pathogens responsible and their susceptibility pattern should be regularly 

monitored in a hospital setting (Mahmoodet al., 2002 and Gray, 2007). 

Antibiotic resistance is now a global problem. Reports of Multi-resistant bacteria 

causing neonatal infection in developing countries are increasing, particularly in intensive care 

units(Fahmey,2013).Because of resistance to numerous antimicrobial agents, management and 

treatment of ESBL-producing Klebsiella infections can be challenging and is evolving. It has a 

high mortality rate of approximately 50% even with antimicrobial therapy.Therefore studying 

the bacteriologic and antibiotic susceptibility profile of offending pathogens to admitted 

neonates, can provide a useful guide to the existing pattern of neonatal sepsis. 

(Malakan&Momtazmanesh, 2004). 

Empirical combination antibiotics therapy isrecommended for severe sepsis and septic 

shockcaused by Gram-negative bacteria to reduce mortalityrelated to inappropriate antibiotic 

treatment.Definitive combination therapy has not been provensuperior to monotherapy with a 

broad-spectrum beta-lactamfor patients with Gram-negative sepsis but isassociated with an 


