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ABSTRACT
247 blood specimens were collected from prematures, infants, and children (aged
from 1 day to 3 years) admitted to the hospital of maternity and pediatrics in Najaf during the
period from October to December 1996.
The following bacterial species were recovered: Klebsiella spp., E. coli, Staph aureus,
Pseudomonas spp., Enterobacter spp. β. hemolytic streptococci, St. pyogenes, St.
pnenmoniae, Enterococcus. faecalis, viridans St., Alcaligens faecalis, acinetobacter
calcoaceticus, Proteus spp., and Serratia marcescens.
The most common etiologic agents of pediatric bacteremia were Klebsiella spp. and
E. coli., together isolated from 68.4% of the blood samples studied.
The resistance of the recovered Klebsiella spp. isolates to a number of antimicrobial
agents was determined, and a pattern of multiresistance was observed which may explain the
prevalence of these isolates in pediatric bacteremia in the area of the study.
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INTRODUCTION
Despite considerable progress in hygiene, antimicrobial therapy, and supportive
treatment, blood stream infections remain important causes of morbidity and mortality which,
may reaches to 20%-30% in the United States [1].
Microbiologic culturing of blood is the only available means for diagnosis of these
infections and allows for successful recovery of bacteria in 99% in patients with bacteremia of
septicemia [2].
An American review covering a 50-years period has show major changes in the
etiology of neonatal septicemia [3]. Group A streptococci, coliform organisms, and Staph.
aureus have dominated during different periods. In the 1980s group B streptococci emerged
and increased rapidly [4-8].
Ling and her colleagues described the distribution of blood culture isolates at hospital
in Hong Kong during 1980-1981 [9].
In a five year prospective study of blood-culture positive septicemia in Hong Kong,
16% of blood stream infections were occurred in children less than 15 years old [10].
The purpose of this study was to determine the commonest organisms causing
bacteremia in children less than 3-years in Najaf, Iraq.
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MATERIALS AND METHODS
Blood Samples
In this study 247 blood samples were collected from prematures, infants, and children
(aged from 1day to 3years) admitted to the hospital of maternity and pediatrics in Najaf over a
period of 3months from October to December 1996.
Blood Culture
In all cases blood was obtained by peripheral venepuncture after clearing the skin
with 70% alcohol. At least 1 ml of blood was used for neonated blood culture [11].
The blood samples were, introduced directly into Brain Heart Infusion (BHI) broth
bottles, the ratio 1:10 of blood to medium was used. Blood culture bottles were incubated at
35°C for seven days with shaking for the first 48hr. bottles were tested for growth of bacteria
once on the day of receipt, twice on day 2, and once daily on day 3 through 7 [12].
Blood culture suspected of being positive were subcultured onto plates of
MacConkey agar (Mast, U.K.), 5% human blood agar and chocolate agar (supplemented with
10% CO2). All agar plates were incubated for 48hr. at 35°C.
Bacterial Isolates and Susceptibility Test
The recovered bacterial isolates were identified to the level of species by using
conventional biochemical test [12-14].
The susceptibility of 117 Klebsiella ssp. To a number of antimicrobial agents was
determined by using disk diffusion method and interpreted according to Barry and NCCLS
documents [16-18].
The following antimicrobial agents were obtained (from Oxide, U.K.) as standard
reference disks as known potency for laboratory use: Ampicillin (AMP.), Amoxicillin
(Amox), Cephalexin (K), Cefotaxime (CTX), Ceftizoxime (CZX), Gentamycin (G),
Chloramphenicol (C), Teracyline (T), Rifampin (R), and Trimethoprim-Sulfamethoxazole
(SXT).
All these tests were performed on plates of Muller-Hinton agar (Oxoid, U.K.). A
bacterial suspension matching to 0.5 MacFarland suspension was applied to the plates, which
were dried in an incubator at 35°C for 15 minutes. Antimicrobial disks were placed on the
agar with sterile forceps. The agar plates were incubated at 35°C for 18hr. the resulting zone
of inhibition was measured in millimeters [16].

RESULTS
Of the 247 pediatric blood samples, 7 were found to have a mixed growth of bacterial
species and Staphylococcus epidermidis. The latter was considered as a contaminant while the
other bacterial species as the etiologic agent of bacteremia, thus all these seven blood cultures
were considered as pure cultures for recovered bacterial strains.
Of 247 pediatric blood samples. The following bacterial isolates were recovered (Table-1).
Of the 58 blood samples obtained from premature patients, 40 (68%) were positive to
Klebsiella spp., 10(17%) to E. coli, and 8(13.6%) to other bacterial species (Table-1).
Antibiotic resistance of 117 Klebsiella ssp. Isolates were determined (Fig.1). Klebsiella spp.
isolates were highly resistant to most of the antimicrobial agents studied. 59% to 83% of
those isolates were resistant to pencillins (Amp, Amox), Cefotaxime (3rd generation
cephalosporin), Gentamycin, Chloramphenicol and Trimethoprim-Sulfamethoxazole.
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(Table-1): Bacterial isolates recovered from 247 pediatric blood samples.
No. of isolates (%)
Patients
Microorganism

premature

Infants &

Total (%)

Children } 3years
Gram-positive aerobes

7

32

39(15.7)

Staph. aureus

6

21

27(10.8)

β-hermolytic streptococci

-

4

4(1.6)

Str. Pyogenes

1

1

2(0.8)

Str. Pneumoniae

-

1

1(0.4)

Enterococcus faccalis

-

4

4(1.6)

Viridans Streptococci

-

1

1(0.4)

51

157

208(84.2)

E. Coli

10

44

54(21.6)

Klebsiella spp.

40

77

117(46.8)

Enterobacter spp.

-

9

9(3.6)

Citrobacter spp.

1

-

1(0.4)

Proteus spp.

-

4

4(1.6)

Serratia marcescens

-

3

3(1.2)

Pseudomonas spp.*

-

13

13(5.2)

-

2

2(0.8)

-

5

5(2.0)

Gram-negative aerobes

Acinetobacter
calcoaceticus
Alcaligens faecalis

* five isolates of this genus were later identified as Ps. aeruginosa.
90

83.8

83.6

81.2

80

73.1

70
59.1

60

61.7

50
40

36.3

35.4

35.4

30
20
10

2.8

0
Amp.

Amox.

K

CTX

CZX

G

C

T

SXT

R

Antimicrobial agent

(Figure-1) Antibiotic resistant of 117 Klebsiella
ìèí spp. Isolates recovered from 247
pediatric blood culture
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Morderately 35-36% of Klebsiela spp. isolates were resistant to Cephalexin,
Ceftizoxine, and Tetracycline, although these isolates highly sensitive to Rifampisin (97.2%).
Among these isolates, a pattern of multiresistance was observed (Fig-1).

DISCUSSION
[

In this study the recovery of coagulase negative staphylococci (S. epidermidis) from
blood culture was considered as false positive (contaminant). It is found that a rate of 2% to
3% of contamination in blood cultures may occur even under optimal circumstances during
procuring and processing of blood [19].
Recent studies in the United States have indicated that bacteria such as S. epidermidis can be
recovered from blood of healthy persons [2].
Clues to identify contaminants in blood cultures have been suggested [20]. In general,
cutaneous flora such as coagulase negative staphyllococci isolated from one of several blood
cultures should be presumed contaminant [21].
Although Escherichia coli is the most common etiologic agent of Gram-negative bacteremia
[2, 8, 10], our results revealed that Klebsiella was the predominant in all pediatric blood
cultures studied (Table-1).
Although contamination in blood cultures may occur under optimal conditions [19]. The
probability of contamination in our blood culture with Klebsiella ssp. is very rare because it
was found that organisms belonging to the family Enterobacteriaceae, pseudomonas species,
Strept. Pyogenes, Strept. Pneumoniae and S. aureus are rarely contaminants [22].
In our study, the predominance of Klebsiella spp. in pediatric bacteremia is related to
their developing emergence of multiresistance to several antimicrobial agents (Fig.-1).
The multiresistance pattern of Klebsiella spp. isolates may be an essential factor in
nosocomial infections and might explain the emergence of some highly resistant Klebsiella
strains in hospitalized patients [23].
Of the 247 blood cultures, 58(23.4%) were obtained from premature patients, this
ratio of preterm delivery may considered as a predisposing factor for neonatal bacteremia.
Several previous studies demonstrate the major importance of preterm delivery as risk
factor for invasive infections [4-7, 7-8].
Although Salmonella spp. are common in our country and considered (in other
countries) as the most common causes of childhood septicaemia, which accounted for 15% of
all, and 27% of community-acquired infections [10], Salmonella spp. was not recoded as
etiologic agent of bacteremia in this study.
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