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- STRACT Aims: The prevalence of extended spectrum beta-lactamases (ESBLs) producing strains and their resistance to

beta lactam antibiotics has had a daily increase. Because of the importance of these enzymes in Gram negative
bacteria. This study was carried out to investigate it’s frequency in Gram negative bacteria isolated from blood cultures at a children hospi-
tal in Baghdad. Subjects and Methods: Blood samples (1-2) ml were collected from children suspected with septicemia prior to initiation of
antimicrobial therapy, cultured, and the bacterial isolates were identified at species level . The antibiotic susceptibility test was done by using
Vitek-2 system . Detection of ESBL producing strains was done by Vitek-2 system and screening test .Results: Frequency of gram negative
bacteria during one year of study (1 January 2013 to 1 January 2014) were 169 (13.56%) out of 1246 blood specimens and its frequency was
higher in male than female patients, 107(63.3%) vs. 62 (36. most effective antibiotic on these isolates was Imipenem followed by Amikacin.
From 169 Gram negative bacteria 113(66.86%) and 103(60.94%) isolates were positive ESBL producing bacteria by Vitek-2 system and
screening test, respectively and the commonest ESBL producing gram negative isolates were K. pneumonia (82.05%) followed by E. coli (75%)

and Acinetobacter spp. (72.72%).

Introduction

Infections of blood stream are life-threatening and require rapid
identification and antibiotic susceptibility testing of the causa-
tive agent in order to facilitate specific antimicrobial therapy (1).
Blood stream infection (BSI) is a serious problem that needs im-
mediate attention and treatment. It is a cause of high mortality
especially if caused by multidrug resistant bacteria (2,3). Extend-
ed-spectrum cephalosporins, such as those of third-generation
(e.g. ceftriaxone, cefotaxime, ceftazidime) and fourth-generation
(e.g. cefepime), are frequently used antibiotics for the treatment
of severe infections, because of their ample spectrum, strong
bactericidal activity, and low toxicity. However, during the past
three decades, an increasing number of extended-spectrum
cephalosporins resistant Gram-negative pathogens have been
reported worldwide (4). Nowadays Extended Spectrum Beta
Lactamase (ESBL) producing microbes are emerging threat.
The main mechanism for this ESBL resistance by production of
enzyme called extended spectrum B-lactamases (ESBLs). The B
lactamase enzymes produced by the organisms break down the
structural beta-lactam ring of B-lactam antibiotics. Many genera
of gram negative bacteria possess a naturally occurring, chromo-
somally mediated p-lactamase and also some are

Plasmid mediated p- lactamases (5,6). The majority of ESBL
producing strains are Enterobacteriaceae members such as Kleb-
siella pneumoniae, Klebsiella oxytoca and Escherichia coli (7). Ac-
cording to the Infectious Diseases Society of America (IDSA),
ESBL-producing Klebsiella and E. coli belong to the six most
important multidrug resistant (MDR) pathogens for which new
therapies are urgently needed (8). ESBL

Producing microorganisms are very dynamic and constitutes an
increasing problem due to their hydrolyzing activity against ex-
tended spectrum third generation cephalosporins and the mono-
bactam (aztreonam) which often employed in the treatment of
hospital acquired infections (9). This study aims to detect the fre-
quency of ESBL producing Gram negative bacteria isolated from
children blood cultures at a children hospital in Baghdad.

Materials and Methods

Period of Study

This study was conducted during a period of one year from 1
January 2013 until 1 January 2014.

Collection of blood specimens

Blood samples were collected from inpatients suspected with blood
stream infections prior to initiation of antimicrobial therapy. For
each blood culture, 5 mL from infants and children (20.5 mL for in-
fants <1 month of age, >1 mL for children between 1 month and 36
months of age, and >4 mL for children 236 months of age) (10).

Isolation and Identification of bacterial isolates

Blood specimens were cultured and microorganisms isolated
from all specimens according to standard microbiology methods
(11). then microorganisms were identified at species level by us-
ing Vitek-2 system (Bio-Merieux), using ID-GNB cards according
to the manufacturer’s instructions.

Antibiotic Susceptibility Test

Antibiotic susceptibility test towards cephalosporins and other
groups of antibiotics including; Ampicillin, Amoxicillin/Clavu-
lanic acid, Ampicillin/ Sulbactam, Piperacillin/Tazobbactam, Ce-
fazolin, Ceftriaxone, Ceftazidime, Cefepime, Ciprofloxacin, Gen-
tamicin, Imipenem, Meropenem, Nitrofurantoin, Levofloxacin,
Tobramycin and Trimethoprim/Sulfamethoxazole was done by
Vitek-2 system (Bio-Merieux , France) using AST cards accord-
ing to the manufacturer’s instructions.

Phenotypic Detection of ESBL producing strains

1- Detected by Vitek-2 system

Strains were reported as ESBL-positive or ESBL-negative with
the Vitek- 2 automated system using the AST-N69 cards, in ac-
cordance with the manufacturer’s instructions.

2- Screening test

The organism was swabbed on to a Mueller-Hinton agar
plate. Antibiotic discs ceftazidime (30 pg) (Al-Razi/ Iraq) and
cefotaxime (30 pg) (Al-Razi/ Iraq) were placed on the sur-
face of the agar and incubated. If a zone diameter of < 22 mm
for ceftazidime and < 27 mm for cefotaxime was recorded,
the strain was considered as ‘suspicious’ for ESBL, producer
(12,13). Escherichia coli ATCC 25922 were used as negative
control.

Statistical analysis
The Chi-square (x?) test was employed for comparison among
groups. P value < 0.05 was considered statistically significant.
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Results

Study patients

Through a period of one year, blood specimens were collected
from 1246 patients suspected with blood stream infections.
During this study we noticed that the majority of patients were
within the age grouping less than three months and male pa-
tients were higher than female patients, 752 (60.35%) vs. 494
(39.65%) out of 1246 children patients.

Blood culture

Out of 1246 blood specimens, the frequency of gram nega-
tive bacteria isolated from blood cultures that indicates
bacteremia in the studied children patients were 169
(13.56%) cases (figure-1).

® blood sgachvans
B gram nagative bectaria

Figure-1: Numbers of gram negative bacteria

According to age and gender, frequency of positive gram nega-
tive bacteria in blood culture was higher in male than female
patients, 107(63.3%) vs. 62 (36.7%). The majority of patients
with positive gram negative bacteria blood culture were within
the age group less than three months, 97 (57.4%) patients (P-
value < 0.05).

It was shown in table -1 that from 169 gram negative bacteria,
Escherichia coli strains were the most frequently isolated gram
negative bacteria in blood specimens from patients followed
by Klebsiella pneumoniae and then by Acinetobacter spp ., Pseu-
domonas spp., Enterobacter spp., Serratia spp., Citrobacter spp
and Salmonella spp., respectively.
Table-1: Frequency of gram negative bacteria isolated from
blood specimens.

Gram negative bacteria Number of strains (%)
Escherichia coli 48 (28.40)

Klebsiella pneumoniae 39 (23.08)
Acinetobacter spp. 33 (19.53)
Pseudomonas spp. 20 (11.83)
Enterobacter spp. 19 (11.24)

Serratia spp. 5(2.96)

Citrobacter spp 3(1.78)

Salmonella spp. 2 (1.18)

Total 169 (100)
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Antimicrobial sensitivity test results of Gram negative bacte-
ria from blood specimens to various antimicrobial drugs are
shown on table -2. It was shown that the most effective anti-
biotic on these isolates was Imipenem followed by Amikacin.
Gram negative bacteria in this study were mostly resistant
to Ampicillin, and Tobramycin. Also Klebsiella pneumoniae
isolates followed by E. coli isolates were mostly resistant to
cephalosporins than other gram negative bacteria under
study.

Phenotypic Detection of ESBL

Phenotypic detection of ESBL was done by two methods
includingVitek-2 system and screening test (figure-3).The
frequency of ESBL producing gram negative bacteria was
shown in table -3, according to table-3 we found from 169
gram negative bacteria 113(66.86%) and 103(60.94%) iso-
lates were positive ESBL producing bacteria by Vitek-2
system and screening test, respectively. The common-
est ESBL producing gram negative isolates were K. pneu-
monia (82.05%) followed by E. coli (75%), Acinetobacter
spp. (72.72%), Pseudomonas spp. (55%), Enterobacter spp

.(47.37%) and Serratia spp. (20%), respectively by Vitek-2 sys-
tem as shown in table-3, and there was no ESBL producer
isolate of Citrobacter spp and Salmonella spp.

Figure-2: Screening test for ESBL producers

Table-2: Antimicrobial sensitivity patterns of gram-negative bacteria isolated from blood cultures of children .

Salmonella
. spp.
. 1. |Klebsiella [Acinetobacter |Pseudomonas |Enterobacter . Citrobacter
Escherichia . =33 Serratia spp. |spp. -2
coli n=48 pneumonia | spp. n= spp. spp. n=5 =3 n=
Antimicrobial n=39 n=20 n=19
drug
S R S R S R S R S R S R S R S R
% % % % % % % % % % % % % %o % %
Amikacin 100 - 94 |6 80 20 80 20 80 20 80 20 90 10 80 20
Amoxicillin- 40 |60 |35 |65 |17 83 |- 100 |- 100 |60 40 |30 70 |10 90
Clavulanic acid
Ampicillin - 100 |- 100 |- 100 - 100 - 100 - 100 |- 100 |- 100
Aztreonam - 100 |- 100 |- 100 - 100 20 80 50 50 80 20 80 20
Cefepime 30 70 14 (86 30 70 20 80 70 30 20 80 75 25 30 70
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Ceftazidime 25 |75 |12 |88 |30 70 |45 55 60 |40 |80 20 (100 |- |00 |-
Ceftriaxone 25 |75 |14 |86 |30 70 |50 50 55 45 (80 20 |80 20 [100 |-
Gentamicin 50 |50 |44 |56 |40 60 |60 40 70 30 |65 35 |45 55 |80 20
Imipenem 100 |- 100 |- 100 - 100 |- 100 |- 100 |- 100 |- |00 |-
Tobramycin - 100 |- |00 |- 100 |- 100 |- 100 |- 100 |- 100 |- 100
gﬁ‘;‘ﬁ:&i’gﬁg"ﬂde 42 |58 |30 |70 |6 9% |- 100 |10 9 |15 85 |40 60 |20 80

Table-3: Frequency of ESBL producing gram-negative bacteria isolated from blood cultures of children.

Total
Salmonella Number
Escherichia Kiebs:sll;ali Acm?j}%acter Pseudomonas |Enterobacter |Serratia Cltroli)iagcter spp- n=2
Isolates coli n=48 Ezgg omia |Spp- n= spp. n=20 spp. n=19 spp. n=5 SPp- 1=
—
2
= N=36 N=32 N=24 N=11 N=9 N=1 N=0 N=113
2 g |Vitek-2 system |(75%) (82.05%)  |(72.72%) (55%) (47.37%) (20%)  |(0%) N0 (66.86%)
w0
2.2
B o
£ N=103
5 E N=34 N=31 N=22 N=9 N=6 N=1 — IN=0 (60.949%)
@ = Screening test |(70.83%)  [(79.48%)  [(66.66%) (45%) (31.58%) (20%)  [(0%) N=0 IR
Z 2 =
Z & (0%)

Discussion

The results of our study showed that the majority of patients
were within the age of < three months and the percentage of in-
fection were higher in male(39.65%) than female(60.35%) which
is in harmony with the study of Vijayakanthi,et al (2013).Escheri-
chia coli strains were the most frequently isolated gram negative
bacteria in blood specimens from patients followed by Klebsiella
pneumoniae and then by Acinetobacter spp ., Pseudomonas spp.,
Enterobacter spp., Serratia spp., Citrobacter spp. and Salmonella
spp., respectively. Amongst the important ESBL producing gram
negative bacilli Klebsiella pneumonia, Escherichia coli, Proteus
mirabilis, Enterobacter spp., Citrobacter spp., Acinetobacter spp.
and Pseudomonas aeruginosa were reported (Shukla ,et al.
2004;Malhotra,et al.2008).

Due to the importance of drug susceptibility tests for the clinical
management of patients infected

by ESBL bacteria we studied the antimicrobial profile of these
isolates and we found that the most effective antibiotic on these
isolates was Imipenem (100%), followed by Amikacins similar re-
sults have been reported by other researchers as well ( Luzzaro
et al.2006, El-Bialy and Abu-Zaid 2009;Hafeez,et al. 2009 ).Gram
negative bacteria in this study were mostly resistant to Ampicil-
lin, and Tobramycin. Also Klebsiella pneumonia isolates followed
by E. coli isolates were mostly resistant to cephalosporins than
other gram negative bacteria under study. In our country, testing
for ESBL production is not routinely done by all hospitals. This
may allow ESBL-producing strains within or between hospitals
to remain undetected for long periods leading to serious out-
breaks particularly in intensive care units, resulting in the failure
of therapy dependent on second- and third-generation cephalo-
sporins ( Yagi et al.2000; Yan et al.2000)

Production of ESBL can varies according, the geographi-
cal distribution and bacterial species(Manchanda et
al.2005,Baharulla,et al.2013) ,our study showed that the com-
monest ESBL producing gram negative isolates were K. pneu-
monia (82.05%) followed by E. coli (75%), Acinetobacter spp.
(72.72%), Pseudomonas spp. (55%), Enterobacter spp .(47.37%)
and Serratia spp. (20%),this percentage was higher than the
study of Shehabia et al., (2000) who reported an incidence of
ESBL production in Klebsiella pneumonia and Escherichia coli

isolates in the ICU of Jordan University Hospital, to be 70% and
38%, respectively. The proportion of ESBL-producing isolates
in Japan was 4.3% in E. coli and 3.1% in K. pneumoniae in 2006

Yamaguchi et al.2007) . Batchoun, et al(2009) reported that
ESBL production Escherichia coli isolates, found in 21 out of
a total of 195 isolates recovered (10.8%)and in 60/84 (72.4%) of
the Klebsiella pneumoniae isolates. ESBL was detected in 86-6%
of Klebsiella spp., 73-4% of Enterobacter spp. and 63-6% of Es-
cherichia coli strains (Jain et al.2003). It was also observed that
74-4-80-9% of these ESBL producers were resistant to cefotaxime
and 47-6-59-5% were resistant to Ceftazidime in routine suscep-
tibility testing; these results reflect the misuse or overuse of beta
lactam drugs. We designed our study to investigate the preva-
lence of ESBL-producing Gram-negative rods in septicemic Iraqi
neonates.

Conclusion

Routine detection test of ESBL in all culture-positive samples
growing gram-negative isolates and proper managements are
recommended in order to control spread of these organisms as
the infections by ESBL-producing organisms are a significant
problem in neonate’s intensive care units in our country.
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