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Production of Extended Spectrum Beta-Lactamase is a kind of antimicrobial resistance

exhibited by bacteria, which are a chronic problem in a health care set up. Obtaining knowledge

about the prevalence of Extended Spectrum Beta Lactamase producing organisms would guide

in therapeutic management of infections in a given environment. The purpose of the study was

to detect Extended Spectrum Beta-Lactamase producing Gram Negative Bacilli in Urinary

isolates from a tertiary care hospital. A total of 482 non-repetitive Urine samples were

collected over a period of six months (Apr. 2010 to Sept.2010). The Gram Negative bacilli

isolates that were resistant or with lesser susceptibility to any of the third generation

cephalosporins were selected for the study. Phenotypic confirmation of Extended Spectrum

Beta-Lactamases production was done by Double Disc Synergy Test in which the zone size

around the third generation cephalosporins antibiotic increased towards the Augmentin disc.

In our study among the 129 Gram Negative Bacilli isolated from urine, 29 (22.48 %) were

positive for ESBL by Double Disc Synergy Test (DDST). ESBL was found to be produced by 22.48

% of our isolates. Proper antibiotic policy and appropriate guidelines to prescribe antibiotics

are the routes to prevent dissemination of Multidrug Resistant Organisms.

The introduction of the third generation cephalosporins (3 GC)

was very much helpful in fighting against the beta-lactamases in

clinical practice [1]. But resistance to these antibiotics started to

emerge rapidly. Because of their increased spectrum of activity,

especially against 3GC, these enzymes were called extended-

spectrum beta-lactamases (ESBLs) [2]. Microorganisms

responsible for urinary tract infection (UTI) have the ability to

produce ESBLs in large quantities, which are normally present in

the intestinal flora without harming the host. These enzymes are

plasmid borne and confer multiple drug resistance, creating

difficulties in treating UTI. [3] Our study detects the ESBL

producing Gram Negative Bacilli in Urinary isolates from a Tertiary

Care Hospital.

A total of 482 non-repetitive urine samples were collected by

the Department of Microbiology in a Tertiary Care Hospital, over a

period of six months (Apr. 2010 to Sept. 2010). The samples were

plated on MacConkey agar and Blood agar and incubated overnight

at 37 C. The isolates were identified by conventional Biochemical

reactions and subjected to Antimicrobial susceptibility test by Disc

Diffusion Method.
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The susceptibility of the isolates to Third Generation

Cephalosporins (3GC) Ceftriaxone, Ceftazidime, Cephotaxime and

to the other antibiotics such as Amikacin, Ciprofloxacin, Cefipime,

Gentamicin, Cotrimoxazole and Imipenem was determined by Disc

Diffusion Method [4]. The results were interpreted as per CLSI

guidelines [5]. Escherichia coli ATCC 25922 strain was used for

quality control. GNB isolates with resistance or with reduced

susceptibility to any of the three 3GC were selected for the study.

In the DDST synergy was determined between a disc of

Augmentin (20 mcg of Amoxycillin & 10 mcg of Clavulanic Acid)

and 30 mcg disc of each of the 3 GC antibiotics were placed at a

distance of 30 mm apart on a lawn culture of the resistant isolate

under test on MHA.[6] The test organism was considered to

produce ESBL if the zone size around the test antibiotic increased

towards the Augmentin disc. This increase occurs because the

Clavulanic acid present in the Augmentin disc inactivates the ESBL

produced by the test organisms.[7]
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Fig.1 shows that more than half of the isolates from urine

samples in our study were E.coli (57.36 %), Klebsiella species

(20.15 %) standing second followed by Pseudomonas spp.

(12.4%).

E.coli followed by Klebsiella spp. were predominant in both

community and hospital set up (Table 1). It is noticed that

Acinetobacter spp. is responsible only for UTI in hospitalized

patients and UTI caused by Pseudomonas spp. is mostly in the

hospital setup (93.75 %).

A total of 482 urine samples were collected out of which there

was growth of Gram Negative Bacilli in 129 samples. These 129

isolates were subjected to Antimicrobial Susceptibility Testing

and DDST for phenotypic confirmation of ESBL in which 29

isolates were found to be ESBL producers (22.48 %). The

distribution of the ESBL producing isolates is described in Table 2.
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The presence of wide spectrum of antibiotics has markedly

decreased the morbidity and mortality caused by infections. But

with a discovery of each new class of antibiotic, a new mechanism

of resistance emerges and nullifies the effects of antibiotics.

According to an epidemiological study conducted by the National

Nosocomial Infections Surveillance (NNIS), the resistance rate of

most bacteria to antibiotics has increased in due course. [8] The

frequency of emergence of multidrug resistant strains has

increased tremendously in urinary tract infection. At present,

Multidrug Resistant Bacteria including ESBL-producing bacteria

can be readily encountered in clinics. The therapeutic options for

the treatment of multidrug-resistant bacteria including ESBL-

producing bacteria in urinary tract infections are limited [9].

Recent studies showed that the emergence of ESBL-

producing bacteria is more frequent in patients with a past

history of hospitalization, exposure to antibiotics, catheterization

and urogenital surgery [10,11] .Presence of ESBL producing

strain is a major problem in the hospital which spreads to the

community set-up rapidly. The prevalence of ESBLs among

clinical isolates vary in different geographical regions and keep

changing over time. [12].

The occurrence of ESBL producers in urinary isolates of

Gram negative bacilli in our study was found to be 22.48 %. E. coli

(51.72 %) predominated amongst the hospital and community

patients [13]. Klebsiella species (24.13 %) being the second

commonest in both the patient groups followed by Pseudomonas

species. (13.79 %) ESBL production coexisted with resistance to

several other antibiotics like Quinolones, Aminoglycosides etc. in

our study. ESBLs are normally encoded by plasmids, which also

carry resistant genes for other antibiotics. [13] The ESBL

producing Enterobacteriaceae are present in the common

intestinal flora without harming the host. Since the source of UTI

is mostly the strains from intestine, the urinary tract is the most

affected site by the ESBL producing bacteria. [14, 15]

The ESBL producing Gram negative isolates constitute

22.48% in our study. Formulation of proper antibiotic policy and

providing appropriate guidelines to prescribe antibiotics can

prevent the spread of multidrug resistant organisms in the

hospital as well as in the community.
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Figure 1.Distribution of organisms in UTI
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