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ABSTRACT

Objective: The emergence of ESBL producing Enterobacter cloacae in clinical isolates is posing a serious
threat for treating nosocomial infections. The aim of the study was to determine the frequency of extended
spectrum B-lactamase (ESBL) producing Enterobacter cloacae and to compare the phenotypic methods
used for the characterization of ESBL producing strains.

Methodology: This cross sectional observational study was conducted during April 2011 to March 2012 at
Microbiology department of The Children’s Hospital and Institute of Child Health, Lahore. A total number
of 20,257 various clinical samples were analyzed during the study period. Enterobacter cloacae were
identified using APl 20E system and ESBL detection was carried out using double-disk synergy test (DDST)
and CLSI confirmatory test.

Results: Enterobacter cloacae were isolated from 221 samples, out of which 33 (14.93%) were ESBL producers
and 188 (85.07%) were non-ESBL producers. The gender distribution of ESBL producing Enterobacter cloacae
was 21 (63.6%) in males and 12 (36.4%) in females. Highest frequency (63%) of ESBL producing Enterobacter
cloacae was detected in blood samples. Comparison of DDST and CLSI confirmatory test showed that 25
(75.75%) isolates were characterized by DDST and 33 (100%) using CLSI confirmatory test.

Conclusion: The present study shows moderately high frequency of ESBL producing Enterobacter cloacae
among children. DDST was found to be less efficient in ESBL detection as compared to CLSI confirmatory
test.
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INTRODUCTION

Extended-spectrum [-lactamases (ESBLs) are
plasmid encoded enzymes that hydrolyze p-lactam
ring and cause resistance to P-lactam antibiotics
which include third-generation cephalosporins
such as ceftriaxone, ceftazidime, cefotaxime and the
monobactam such as aztreonam.! The most com-
mon ESBLs are derived from widespread broad-
spectrum [-lactamases TEM and SHV. Bacterial
strains expressing these [-lactamases are present-
ing great therapeutic challenges. In recent years
there has been a significant increase in incidence
and prevalence of ESBL producing bacteria.?

Nosocomial outbreaks of infections caused by
ESBL-producing bacteria have been reported
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frequently.® Enterobacter cloacae, has emerged as a
major pathogen which causes nosocomial Gram-
negative bloodstream infections.* Enterobacter cloacae
can be a serious cause of Gram-negative bacteremia
resulting in nosocomial outbreaks in paediatric
intensive care units (ICUs).> Other infections
include lower respiratory tract infections, skin
and soft tissue infections, urinary tract infections,
endocarditis, osteomyelitis and ophthalmic
infections.®

E. cloacae has an inherent resistance to ampicillin
and narrow-spectrum cephalosporins and exhibit
a high frequency of mutation to resist expanded-
spectrum cephalosporins.”® Carbapenems are
generally used as treatment for multidrug-
resistant organisms.” The aim of the study was
to evaluate the frequency of ESBL producing E.
cloacae in hospitalized children and to compare the
phenotypic characterization methods used for their
detection to determine more accurate method.

METHODOLOGY

This cross sectional observational study was
conducted at the Microbiology Department of The
Children’s Hospital and Institute of Child Health
Lahore, Pakistan, from April 2011 to March 2012.
A total number of 20,257 pathological samples
of blood, cerebro-spinal fluid, urine, sputum,
peritoneal dialysis catheter, tracheal secretions and
pus collected from various wards were analysed.
The samples were cultured on solid media as Blood,
Chocolate and MacConkey agar. Cystine Lysine
Electrolyte Deficient Medium (CLED) was used
only for urine culture samples. Enterobacter cloacae
were identified by colonial morphology, Gram’s
stain, catalase test, oxidase test and API 20E system

Table-I: Frequency distribution of ESBL
producing Enterobacter cloacae from
clinical samples in regards to gender.

Site of isolation No. %  No.of AmpC
producing E. cloacae
Males Females
Blood 21 636 12 9
Sputum 3 9 2 1
Urine 2 6 2 0
Wound swab 2 6 1 1
Pus 2 6 1 1
Cerebro-spinal fluid 1 3 1 0
Tracheal secretions 1 3 1 0
Peritoneal dialysis catheter 1 3 1 0
Total (33) 21 12

(bioMerieux). A seven digit number generated on
the basis of various biochemical reactions of API
20E system was checked by API 20E software to
confirm Enterobacter cloacae.

A bacterial suspension of Enterobacter cloacae was
made according to the 0.5 McFarland turbidity
standard and an even lawn of bacteria was made
on the Mueller Hinton agar petri plate (90mm). The
screening for ESBL E. cloacae was performed using
ceftazidime (30 pg) disk and ceftazidime resistant
strains were considered as screen positives.
DDST was performed by using disks containing
amoxicillin/ clavulanate on Mueller-Hinton agar
plate at a 20 mm distance from the indicator drugs;
ceftazidime (30 pg) and cefotaxime (30 pg).
ESBL production was seen by the clavulanate
mediated enhancement of the activity of the
indicator drug as a keyhole effect.!

The CLSI confirmatory tests were performed
using disks of ceftazidime (30 pg) and cefotaxime
(30 pg) alone and in combination with ceftazidime-
clavulanate (30/10 pg) and cefotaxime-clavulanate
(30/10 pg). The CLSI confirmatory test was
considered positive when the inhibition zone
produced by the disks in combination clavulanate
increased 25 mm than the disks without the
clavulanate. The results of double disk diffusion
test and CLSI test were compared.

RESULTS

Enterobacter cloacae were isolated from 221 culture
positive samples, out of which 33 (14.93%) were
ESBL producers and 188 (85.07%) were non-ESBL
producers. The frequency of ESBL producing
Enterobacter cloacae in male and female patients was
21 (63.6%) and 12 (36.4%), respectively. Occurrence
of ESBL producing Enterobacter cloacae was found to
be highest in the blood samples 21 (63.6%) (Table-I).
Comparison between DDST and CLSI confirmatory
test showed that 25 (75.75%) isolates were identified
by DDST and 33 (100%) using CLSI confirmatory
test (Table-1II).

DISCUSSION

Extended spectrum p-lactamase (ESBL) producing
Enterobacter cloacae is a rapidly emerging clinical
pathogen which causes life threatening infections.

Table-1I: Comparison of DDST and CLSI
for detection of ESBL (n= 33).

Test No. of positive isolates (%)
Double disk synergy test 25 75.75
CLSI confirmatory test 33 100
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This study provides the current data about the
frequency and phenotypic characterization of
ESBL producing Enterobacter cloacae isolated from
different clinical samples of children.

According to our study the frequency of
ESBL  producing Enterobacter  cloacae  was
14.93% among the culture positive samples. A
study carried out in Microbiology department
of Army Medical College, Rawalpindi reported
a high frequency of 79% ESBL producing E.
cloacae among clinical isolates recovered from
Military Hospital, Rawalpindi.? Similar research
work conducted at The Aga Khan University
Hospital, Karachi, Pakistan reported 50% ESBL
positive E. cloacae.® A study conducted in Lagos,
Nigeria reported 37.5% ESBL producing Enterobacter
cloacae among the clinical samples collected from
two hospitals." Study work carried at University of
Pittsburgh Medical Center (UPMC), Pennsylvania
reported 33.33% frequency of ESBL producing
Enterobacter cloacae.”® Improved hygienic patient
care conditions and limited use of invasive devices
could be the reason for low number of ESBL
producing Enterobacter cloacae in our study when
compared to the other studies.

In our study, the frequency of ESBL producing
E. cloacae was higher in males (63.6%) than females
(36.4%). A study carried out at tertiary care hospital,
Tanzania reported 41.2% in males and 58.8% in
females.' A research work conducted at University
Hospital, northwest Spain revealed 65.8% ESBL
producers in males and 34.2% in females.” In
another study conducted at a cardiothoracic
intensive care unit, Spain reported 42.9% ESBL
producing E. cloacae in males and 57.1% in females.'
The distribution pattern of ESBL producing E.
cloacae varies in different studies suggesting that
these infections are not gender specific and the
ratio of male patients attending our hospital during
the study period might be higher than the female
patients.

We found highest percentage of ESBL producing
Entrobacter cloacae in the blood samples (63.6%).
Strains were also recovered from sputum (9%), urine
(6%) and wound swabs (6%). Aibinu et al conducted
a study for the presence of ESBL producing E.
cloacae in clinical isolates. They found the highest
frequency in urine samples (30%) followed by
respiratory 6 (15%) and Blood 4 (10%) specimens.'
A study conducted in Huashan Hospital, Shanghai
reported higher number of positive isolates from
sputum and urine (37.93% each).” The percentage
of ESBL producing Enterobacter cloacae in blood
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samples is much higher in our study as compared
to other studies, which shows that ESBL producing
Enterobacter cloacae caused bloodstream infections
more frequently than urinary infections in our
setup.

The comparison of DDST and CLSI confirmatory
test showed that the higher numbers of positive
isolates were detected by CLSI confirmatory test
(100%) than the DDST (75.75%). A study conducted
by collecting 91 ESBL producers from 32 hospitals
in Kinki area of Japan reported DDST positive for
97.80% of the isolates and was negative for only
2.19% of isolates.” Rao et al used DDST and CLSI
confirmatory test on 126 ESBL screen positive
isolates. The DDST method detected 109 (86.5%)
and the CLSI 93 (73.8%) cases.” Study conducted
by Dechen et al showed that ESBL producers can
be detected by DDST and CLSI confirmatory test
with equal efficacy. Their results showed 100%
agreement in DDST and CLSI method for detection
of ESBL producers.> Another study from India
reported 135 screen positive ESBL producers. The
DDST showed positive results in 126 (93.3%) while
CLSI in 135 (100%) cases.” These studies support
the results of our study where CLSI confirmatory
test is found to be better than DDST.

In conclusion, moderately high frequency of
ESBL producing Enterobacter cloacae was found at
our institute. CLSI confirmatory tests generated
better results than DDST. Due to the wide spread of
ESBL producing strains, it is important to maintain
the active surveillance system at microbiological
laboratories for early detection of ESBL producing
organisms. Preventive measures to stop the colonel
spread of the resistant strains could significantly
reduce the risk of treatment failure and help in the
generation of sound epidemiological data.
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