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NEONATAL SEPTICEMIA IN
GAZA CITY HOSPITALS

Abed El Hakeem Noman El Jadba1, Mansour Sobhi El Yazji2

ABSTRACT
Objective: To determine the most common pathogens and antimicrobial sensitivity of neonatal
septicemia in Neonatal Intensive Care Units (NICU) in Gaza City hospitals.
Methodology: This prospective descriptive study was carried out in (NICU) in Al-Nasser and
Al- Shifa hospitals in Gaza City, between January 2004 to January 2005. The patients were
categorized into two groups of early and late onset septicemia.
Results: Three hundred twenty eight neonates out of 2487 cases had positive blood cultures with
infection rate of 13.2%. The most common isolated pathogens were Coagulase negative
Staphylococci, E. coli, and Klebsiella spp. These isolates were most sensitive to meropenem,
amikacin, vancomycin, chloramphenicol, ciprofloxacine and third generation cephalosporine. The
highest percentages of isolated pathogens were obtained from Al- Nasser hospital with infection
rate of 52.9% for early onset sepsis and 84.5% for late respectively. While in Al-Shifa hospital the
rate of early onset sepsis was 47.1% and 15.5% for late onset sepsis respectively.
Conclusion: There is a difference between the types of septicemia found in two hospitals (early
onset and lately onset septicemia) with a prevalence of Coagulase negative staphylococci (57.3%),
E. coli (10.4%), Klebsiella spp. (8.0%) and others (24.3%). The most effective antibiotic for Gram
negative isolates was meropenem, while the most effective antibiotic for Gram positive isolates
was vancomycin.
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INTRODUCTION

Neonatal septicemia is a clinical syndrome
of bacteremia characterized by systemic signs
and symptoms in first month of life.1 Neonatal
septicemia is one of the commonest cause of
neonatal mortality and morbidity through out
the world,2 it is estimated that 20% of all neo-
nates develop sepsis3 and is responsible for 30-
50% of total neonatal death in developing
countries.4

Septicemia in neonates refers to generalized
bacterial infection documented by a positive
blood culture in the first 4 weeks of life and is
one of the four leading causes of neonatal
mortality in India prior to the antibiotic era,
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where the mortality from septicemia was 90%,
but it declined to 24-58% after antibiotics came
into use.

Neonatal septicemia is a life-threatening clini-
cal emergency that demands urgent diagnosis
and treatment.5 Neonatal sepsis is one of the
most common reasons for admission to a
neonatal   unit in developing countries.6 About
50-88% of all neonatal deaths in the commu-
nity are attributable to infectious causes and
22-66% of all admissions in the neonatal unit
are due to infections including septicemia and
pneumonia.7 The spectrum of organisms
causing neonatal sepsis changes over time and
varies from region to region it is probably due
to changes in lifestyle.

Gram negative organisms was found to be
the most common cause of neonatal sepsis in
Europe  and America in 1960s, it changed to
group B streptococci during 1970s,  and Co-
agulase negative Staphylococcus was the most
common cause during late 1980s and 1990s.
In most of developing countries gram negative
organisms are still the main cause of sepsis es-
pecially early onset neonatal sepsis.6,8

The most commonly isolated organisms from
blood culture are gram positive cocci includ-
ing Coagulase negative Staphylococci, Staphylo-
coccus aureus, Enterococcus spp, and other
organisms likely inhabit the hospitalized
patients.9

Sepsis with gram negative microorganisms
is increasingly reported nowadays particularly
in Asia and other countries.8,10 Bacteria reach
the blood stream and the infection can spread
to other organs such as lung, intestinal tract,
liver, kidney and joints.11 Diagnosis is con-
firmed by growth of microorganisms in body
fluid culture.12

The problem of bacterial antibiotics resistance
emerged as the first antibiotic became avail-
able for the clinical use. Multidrug resistance
to antibiotics has developed over the last two
decades.8,13 Reasons for this increasing
problem could be due to mutant forms of com-
mon bacteria, over use or under use of broad
spectrum antibiotics, over the counter sale of
antibiotics, poor sanitation and ineffective

infection control in the maternity services.
Multidrug resistant strains of gram-negative
enteric organisms e.g.; Klebsiella spp are known
to flourish in the presence of third generation
cephalosporin.14

Classification of neonatal septicemia is use-
ful as it facilitates consideration of common
principles of causation, presentation and treat-
ment.15 There are two patterns of septicemia
described during the first month of life, early-
onset (EOS) and late-onset (LOS).16 EOS dis-
ease presents as a fulminant multisystem ill-
ness during the first 5-7 days of life, whereas
(LOS) disease is most commonly recognized
after the first week of life.17 Infection present-
ing within the first 48 hours of life is generally
classified as (EOS) infections although, defini-
tions range from 24 hour to 7 days. This cat-
egory of infections is commonly caused by mi-
croorganisms acquired from the mother before
or during birth.15 It is frequently associated
with obstetric complications, such as prema-
ture rupture of membranes, premature onset
of labor, chorioamnionitis and peripartum
maternal fever.  The majority of affected new-
borns are premature or low birth weight in-
fants and the pathogens are frequently acquired
during passage through the birth canal.

Philip,18 reported that  E. coli,  Listeria
monocytogenes,  Haemophilus influenza,
Enterobacter spp, Klebsiella  pneumonia,
Pseudomonas aeruginosa and Staphylococcus
aureus are the microorganisms commonly iso-
lated from infants with EOS. The mortality rate
in (LOS) septicemia is lower than the early
onset septicemia.  Bacteria responsible for late-
onset septicemia include those acquired from
the maternal genital canal and organisms ac-
quired after birth from human contacts or from
contaminated equipment or materials.19

Therefore, the present study was designed
and aimed to determine the most common
pathogenic organisms and antimicrobial sen-
sitivity of neonatal septicemia in NICU in the
two hospitals (Al Nasser and AL Shifa hospi-
tals) in Gaza City.  The objective of the present
study included Isolation of the bacteria which
causes septicemia and to determine the
antibiogram for the isolated pathogens.
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METHODOLOGY

Study population: Two thousand four hundred
eighty seven blood samples were collected from
neonates through 28 days who were admitted
to NICU Al-Nasser and Al-Shifa hospitals in
Gaza City and diagnosed clinically as septice-
mia. They were analyzed for the presence of
bacteria during the period of January 2004 to
January 2005.
Blood samples: Blood samples were collected
with all aseptic precautions for blood culture
and sensitivity studies, inoculated into bottles
containing Trypticase Soya Broth for isolation
of aerobic bacteria.  The blood culture bottles
were incubated at 370C and sub cultured on
solid media (blood agar, MacConckey agar and
Chocolate agar) after 24hr to 48hr and at 7
days.  Isolates were identified by Gram stain
and conventional biochemical methods.
Antibiotic susceptibility test: The isolated patho-
gens were tested for the antibiotics susceptibil-
ity test. The method used was the disk diffu-
sion method which principally depends on the
determination of minimum inhibition concen-
tration and the inhibition zones are measured.
The calibrated inoculums of the pathogenic
microorganism at 0.5 concentration of
McFarland standard were inoculated into
Muller Hinton media and the antibiotic disks
were placed on the surface of plates. Inhibi-
tion zones were determined after incubation
at 370C for 24hr.

Clinical data for each neonate was collected
and included the information such as: Neonate
name, date of admission, type of delivery,
gestational age, gender,  body weight, clinical
diagnosis on admission, length of hospitaliza-
tion, pathogenic microorganisms and their
antibiotic susceptibilities.

RESULTS

All hospitalized neonates in the (NICU) in
Al-Shifa and Al- Nasser hospitals were included
in this study. A total of 2487 were investigated
in the two hospitals over the period from Janu-
ary 2004 to January 2005. Three hundred
twenty eight neonates were found to be posi-
tive for the presence of bacteria in the blood
culture with contamination rate of 13.2%. Iso-
lated pathogens in Al -Nasser hospital with
early and late onset of sepsis was 47.2% (102)
and 52.8% (114) respectively whereas  the
early and late onset of sepsis in Al- Shifa
hospital were 81.2% (91) and 18.8% (21)
respectively as shown in Fig-1.

The samples from septicemic patients were
investigated for isolation of pathogenic organ-
isms. The number of isolated pathogenic mi-
croorganisms was twenty one types of isolates;

Table-I: Frequency of isolated pathogenic
organisms from neonatal septicemia

Organisms Frequency   %

Coag. Neg. Staph. 188 57.3
E. coli 34 10.4
Klebsiell spp. 26 8.0
Pseudomonas aeruginosa 19 5.8
Streptococcus viridance 11 3.4
S. aureus 9 2.7
Proteus spp. 6.0 1.8
Streptococcus pneumonia 4.0 1.2
Klebsiella pneumonia 4.0 1.2
Serratia spp. 4.0 1.2
Acinetobacter bumannii 4.0 1.2
Candida spp. 1.0 0.3
Others 18 5.5
Total 328 100

Fig-1: Distribution of Septicemic Neonates
according to the Hospital
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these isolated pathogens have different kinds
and comprised: (68.3%). Gram positive,
(31.4%), Gram negative and (0.3%) Candida
spp. Table-I.

Table-II shows the antibiotic susceptibility
pattern for Gram negative pathogens, with a
considerable variation in the response of dif-
ferent isolates. The most susceptible antibiotic
was Meropenem, follwed by Amikacin,
Ceftriaxone, Chloramphenicol, Ciprofloxacin,
Cefuroxime, Gentamycin, Ceftazidim,
Cefataxime, Pipracellin and Ampicillin.

Table-III shows the antibiotic susceptibility
pattern for Gram positive, with aconsiderable
variation in the response of different isolates.

The most susceptible antibiotic was Vancomy-
cin, followed by Chloramphenicol, Cefuroxime,
Cefataxime, Ceftriaxone, Amikacin,
Gentamycin, Penicillin and Ceftazidim

DISCUSSION

The rate of contamination of blood culture
in the microbiology laboratory of Al-Shifa hos-
pital and Al- Nasser hospital was high (13.2%)
especially in comparison with other hospitals
in other countries.20 One important source of
contamination of blood cultures with bacteria
such as S. epidermidis, Diphtheroid spp. and
Bacillus spp. is the insufficient disinfection
materials. In our hospital, physicians often

Table-II: Percentage of antibiotic sensitivity patterns against gram negative pathogens
Antibiotics  E. coli (%) Klebsiella spp Pseudomonas Proteus spp Serratia spp Acinetobacter Klebseilla

No.(34) (%)No. (26) aeruginosa (%)No. (6) (%)No. (4) Bumannii pneumonia
(%)No. (19) (%)No. (4) (%)No. (4)

Meropenem 83 73 59 68 80 71 74
Amikacine 79 71 79 83 28 44 30
Ceftriaxone 74 79 63 83 43 44 45
Chlormphenicol 74 71 47 33 2 59 55
Ciprofloxacine 69 67 73 70 76 58 70
Cefuroxime 74 68 26 67 7 41 21
Gentamycine 74 61 79 83 7 41 55
Ceftazidim 71 55 84 67 45 38 18
Cefataxime 68 71 63 67 28 44 15
Piperacillin 56 58 63 33 0 31 3
Ampicilline 21 26 16 17 1 10 30

Table-III: Percentage of Antibiotic Sensitivity Patterns Against Gram Positive Pathogens
Antibiotics Coag.Neg. StaphAureus Streptococcus Streptococcus

Staph. (%)   (%)No. (9) Viridans (%) Pneumoniae(%)
 No. (188)     No. (11)      No. (4)

Vancomycin 80 80 79 83
Chlormphenicol 76 78 91 75
Cefuroxime 76 67 73 75
Cefataxime 66 44 91 75
Ceftriaxone 66 56 82 50
Amikacine 78 89 27 50
Gentamycine 65 78 36 25
Penicilline 47 67 82 100
Ampicilline 34 44 82 75
Ceftazidim 47 22 82 75



submit one or two instead of three samples,
making the interpretation of blood culture
results difficult.21

The role of Coagulase negative Staphylococci
in the production of bacteremia is still contro-
versial. Until the 1970s Coagulase negative Sta-
phylococci were mainly recognised as contami-
nant i.e; as part of the skin flora. Since then,
several studies have reported increasing inci-
dence of infections due to Coagulase negative
Staphylococci.22,23 In our study it is lower to
that reported for other neonatal units in
developing countries with 61%, Gram positive
cocci, 38%, Gram negative bacilli and 0.3%
fungi.

In the present study, Gram positive organ-
isms constituted the major group of isolates
68.3%, from neonatal septicemic cases.
Amongst this group, Coagulase negative sta-
phylococci and S. aureus were the first and sec-
ond most common etiologic agents respectively
causing nosocomial blood stream infections in
the USA.24 In another study S. aureus and E.
coli were the most commonly isolated blood
stream infections followed by Enterococci, Kleb-
siella spp. Enterobacter spp., Pseudomonas
aeruginosa,  Streptococcus pneumonia and ß-
hemolytic Streptococci were also along the 10
most frequently reported species in both USA
and Canada.25

Comparatively low incidence (38%) of Gram
negative organisms has been observed in our
study with the predominance of Escherichia
coli (10.4%),  followed by Klebsiella spp. (8.0%),
Pseudomonas aeruginosa (5.8%), Proteus spp.
(1.8%), Klebsiella pneumonae (1.2%), Serratia spp.
(1.2%) which is considered less than that found
in other studies.26,27

Analysis of the trend of antimicrobial resis-
tance among the leading pathogens causing
sepsis revealed that Coagulase negative Staphy-
lococci and S. aureus isolates were resistant to
Ampicillin.  Ampicillin resistance was seen in
18% of Streptococcus viridance and 25% of Strep-
tococcus pneumonia. Vancomycin was the most
effective for Gram positive.  Coagulase negative
Staphylococci showed 80% of the isolates were
susceptible, also 80% of S. aureus, 79% of Strep-

tococcus viridance and 83% of Streptococcus pneu-
monia. For Gram negative bacteria, the most
effective drug was Meropenem, followed by
Amikacin, Ceftriaxone, Chloramphenicol and
Ciprofloxacin.  For most of the organisms
Aminoglycosides and Penicillin were effective.
In our hospitals we continue use of these agents
in initial empiric treatment of septicemic neo-
nates. WHO also recommended use of Penicil-
lin or Ampicillin plus an Aminoglycoside for
infants below age of two months.

CONCLUSION

The present study reveals that there is a
difference between the types of septicemia
found in two hospitals (early onset and lately
onset septicemia) with a prevalence of Coagu-
lase negative staphylococci (57.3%), E. coli
(10.4%), Klebsiella spp. (8.0%) and others
(24.3%). The most effective antibiotic for Gram
negative isolates was meropenem, while the
most effective antibiotic for Gram positive
isolates was vancomycin.
Recommendations: We recommend the use of
Meropenem and Amikacin for gram negative
bacteria, a combination of vancomycin and
cefuroxine for gram positive bacteria, besides
rotations in the use of antibiotics according to
culture results to reduce the resistance.
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