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The extended-spectrum beta-lactamase (ESBL)-producing organisms are increasing rapidly and
becoming a major problem in the area of infectious diseases. This study was carried out to detect and
document ESBL production among clinical isolates of Escherichia coli in our institution and to
determine their antibiotic susceptibility pattern.Fifty-two clinical isolates of E.coli were identified from
various clinical specimens brought to the diagnostic medical microbiology laboratory of University
College Hospital, Ibadan, in Nigeria. These were subjected to the double-disc synergy test to detect
ESBL production among them. 76.9% of these isolates were found to be ESBL producers. The highest
production of ESBL was found among the isolates from wound swabs (40%), followed by urine (30%),
sputum (10%), and ear swabs (10%).The activities of imipenem, meropenem, gentamycin, amikacin, and
ampicillin/sulbactam against the ESBL producers were 80%, 100%,60%, 50% and 10% respectively.The
limitation of this study was that confirmatory tests for ESBL production were not done. Characterization
of the beta-lactamase enzymes prevalent in this environment is also of utmost importance . The use of

third-generation cephalosporins should also be restricted to control the spread of ESBL producers.
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INTRODUCTION

Extended-spectrum beta-lactamase (ESBL) producers
are associated with increased morbidity and mortality,
especially among patients on intensive care and high-
dependency units (John et al., 2002). ESBLs have been
reported to be most commonly encountered in Klebsiella
species and Escherichia coli, though they have also been
detected in other Gram-—negative bacteria, including
Enterobacter, Salmonella, Citrobacter, Serratia
marcescens, Proteus species and Pseudomonas
aeruginosa (Ho et al.,2005).

The use of broad-spectrum penicilins and
cephalosporins has been associated with the emergence
of these ESBLs in Enterobacteriaceae (Pitout et al,
1998). ESBLs have been described worldwide and are a
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major cause of nosocomial infections associated with
high mortality. They have been described in Africa and
have considerable implications for the developing world,
where there is limited access to newer antibacterial
agents (Blomberg et al, 2005).

The first ESBL-producing organism was isolated in
Germany in 1983. There after, such organisms were
reported in the United States of America (U.S.A)following
outbreaks of infections caused by these pathogens
(Jacoby et al,1989). ESBL-producing organisms also
exhibit co-resistance to many other classes of antibiotics
resulting in limitation of therapeutic options. For this
reason, significance of such ESBL-mediated infections
has been increasingly reported worldwide (Khanfar et al.,
2009)

Initial reports on ESBL-producing E.coli came largely
from hospitalized patients. However, reports on
community-onset ESBL-producing E.coli infections
started to emerge in the late 1990s and early 2000s.
While most studies were laboratory-based surveillance
identifying community-onset cases, some of them re-
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Table 1. Rate of ESBL production among

isolated from

clinical

Frequency Percentage(%)

strains of E.coli
specimens

Isolates

Positive 40
Negative 12
Total 52

76.9
23.1

100.0

presented true community-acquired infections
(Bradford,2001;Lescure et al, 2001). Furthermore, in a
nation wide study of ESBL-producing organisms in Spain,
51% of ESBL-producing E.coli strains were isolated from
outpatients (Hernandez et al., 2003).

Outbreaks of E.coli infections with strains resistant to
the third-generation cephalosporins have been reported
in Nigeria without documentation of ESBL production
(Okesola and Makanjuola, 2009). However, there was a
documentation of ESBL production among clinical
isolates of Proteus species in western Nigeria in recent
years (Okesola and Adeniji, 2010). Resistance to
antibiotic drug therapy is an increasing public health
problem in all populations, and, in recent years, through
the abuse and misuse of antibiotics, many bacteria have
developed resistance to a variety of antibiotics. This
pattern of resistance can be different in various
populations, and therefore, each of them needs to be
specially programmed for reduction of resistance to
antibiotics especially those most commonly used for
treatment (Namvar et al, 2010).

This study was designed to detect and document ESBL
production among clinical isolates of Escherichia coli in
our institution.

MATERIALS AND METHODS

This is a laboratory-based study conducted in the medical
microbiology laboratory of University College Hospital,
Ibadan, Nigeria between June 2010 and May 2011.

Fifty two clinical isolates of Escherichia coli were
recovered and identified from various clinical specimens
brought to the laboratory by standard microbiological
methods. These clinical specimens were sputum, urine,
wound swabs and wound biopsy.

Detection of
synergy test

ESBL production by double-disc

The test inoculi (0.5 Mcfarland standard turbidity) were
spread onto Mueller—Hinton sensitivity agar plates. A disc
of amoxycillin-clavulanic acid (20ug amoxycillin + 10ug
clavulanic acid) was placed at the center of each
inoculated Mueller—Hinton agar plate. Cefotaxime (30ug)
and ceftazidime (30ug) discs were then placed 20mm
(center to center) from the amoxycillin—clavulanate disc

and incubated at 37°C overnight. Enhancement of the
zones of inhibition of any of the cephalosporin beta-
lactam antibiotic disc (i.e cefotaxime or ceftazidime)
caused by the synergy with clavulanate in the
amoxycillin/clavulanate disc was taken as an evidence of
ESBL production (Therrien and Levesque, 2000).
Antimicrobial susceptibility tests were then performed
on all the isolates positive for ESBL production using the
following antibiotic discs: imipenem (10ug), meropenem
(10ug), cefepime (30ug), amikacin (30ug),ampicillin/
sulbactam (20ug), gentamycin (10ug) and ciprofloxacin
(Sug).
The demographic data consisting of age and sex of
patients from whose specimens the isolates were
obtained were retrieved from their records.

RESULTS

During the study period, 52 isolates of Escherichia coli
were identified from clinical specimens which were
sputum 8 (15.4%), urine 16 (30.8%), wound swabs 16
(30.8%), wound biopsy 8(15.4%), and ear swabs 4
(7.7%). The patients from whom these specimens were
obtained consisted of 32 (61.5%) males and 20 (38.5%)
females. The age range of the patients was between 26
and 60 years.

Out of the 52 E.coli strains analyzed in this study, 40
(76.9%) were ESBL producers while 12 (23.1%) were
negative for the phenotypic presumptive test (Table 1).
Patients from whose specimens ESBL producing E.coli
strains were isolated consisted of 24 (60%) males and 16
(40%) females with male/female ratio of 1.5:1. Their age
range was between 29 and 60 year. Of the 40 positive
cases, 12 (30%) were inpatients while 28 (70%) were
outpatients.

Extended-spectrum beta-lactamase production was
highest among isolates from wound swabs 16 (40%),
followed by urine 12 (30%), sputum 4 (10%), wound
biopsy 4 (10%) and ear swabs 4 (10%) (Table 2).

The antibiotic susceptibility pattern of the ESBL
producing strains of E.coliis demonstrated in Table 3.

DISCUSSION

The occurrence of ESBL among isolates vary greatly
worldwide and geographically and are rapidly changing
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Table 2. Distribution of ESBL producing strains of
E.coli according to clinical source of specimen

Clinical Specimen ESBL producers
Frequency Percentage

Urine

Sputum
Wound Swabs
Wound Biopsy
Ear Swabs
Total

12

4

16
4

4
40.0

30.0
10.0
40.0
10.0
10.0
100.0

Table 3. Antibiotic susceptibility pattern of clinical isolates of

ESBL producing E.coli.

Antibiotics Antibiotic sensitivity pattern (N = 40)
No sensitive Percentage %
Imipenem 32 80.0
Meropenem 40 100.0
Amikacin 20 50.0
Cafepime 20 50.0
Ciprofloxacin 8 20.0
Ampicillin/ sulbactam 4 10.0
Ceftazidime 16 40.0
Ceftriaxone 8 20.0
Gentamycin 24 60.0

overtime (Babypadmini and Appalaraju,2004). Studies
have also revealed that patients with infections such as
septicemia with ESBL producing organisms had
significantly higher fatality rate than those with non—-ESBL
isolates (Mehigan and Rahbar, 2008).

Our study has revealed a prevalence of 76.9% ESBL
production among clinical isolates of E.coli in our
environment. This is however contrary to the report of
another study where the prevalence rate was found to be
41% (Babypadmini and Appalaraju, 2004).

The patients with ESBL producing strains of E.coli
consisted of 60% male and 40% female with male/
female ratio of 1.5:1. This is in contrast to the result of the
study conducted by another worker where the
male/female ratio was 1:1.83 (Rodriguez-Bono et
al.,2004). The highest rate of ESBL production was found
in isolates from wound swabs (40%), followed by urine
(30%), and sputum, wound biopsy and ear swabs being
10% each. This is contrary to another report where the
highest rate was found among the isolates from urine,
followed by wound swabs and the least from sputum
(Kader and Kumar,2005). Thirty percent (30%) of the
positive cases were inpatients while 70% were
outpatients.

However, in a study conducted in Spain between
January 2001 and May 2002, 51% of ESBL-producing
E.coli strains were isolated from out patients and 49%
from inpatients (Rodriguez-Bono et al., 2004).

The problems associated with ESBL-producing isolates
include multidrug resistance, difficulty in detection and
treatment, and increased mortality of patients. Of all
available antimicrobial agents, carbapenems are the
most sensitive and reliable treatment options for
infections caused by ESBL producing isolates. However,
over use of carbapenems may lead to resistance of other
Gram—negative organisms.

In our study, the carbapenems (imipenem and
meropenem), followed by gentamycin and amikacin were
found to be quite active against the ESBL —producing
E.coli isolates. Other studies have also shown similar
trends with the carbapenems (Kader and Kumar, 2005;
Goosens and Grabein, 2005).

CONCLUSION

This study has demonstrated a high rate of ESBL
production among clinical isolates of E.coli in our
environment. However, the limitation of this study was
that confirmatory tests were not done to obtain an
accurate prevalence rate of ESBL production. Moreover,
the molecular characterization of the prevalent beta-
lactamase enzymes in this environment will be of utmost
importance

These isolates pose a special therapeutic challenge,
therefore, restrictions of the use of third-generation



cephalosporins, along with implementation of infection
control measures, would serve as the most effective
means of controlling and decreasing the spread of ESBL-
producing isolates.
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