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Evaluation of extended spectrum beta lactamase in urinary isolates
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Background & objectives: Urinary tract infection (UTI) remain the common infections diagnosed
in outpatients as well as in hospitalized patients. Current knowledge on antimicrobial
susceptibility pattern of uropathogens is mandatory for appropriate therapy. Extended spectrum
beta lactamases (ESBL) hydrolyse expanded spectrum cephalosporins like ceftazidime,
cephotaxime which are used in the treatment of UTI. ESBL producing bacteria may not be
detectable by routine disk diffusion susceptibility test, leading to inappropriate use of antibiotics
and treatment failure. Not much information on ESBL producing organisms causing UTI is
available from India. An effort was therefore made to study the ESBL producing uropathogens
and also the susceptibility patterns of ESBL and nonESBL producers.
Methods: Urinary isolates from symptomatic UTI cases attending or admitted to the Indira Gandhi
Medical College and Hospital, Nagpur were identified by conventionl methods. Antimicrobial
susceptibility testing was done by Kirbey Bauer’s disc diffusion method. Isolates resistant to
cephotaxime were tested for ESBL production by double disc synergy test method.
Results: Of the 217 isolates, 87 were cephotaxime resistant Gram-negative bacilli. Of these, 42
(48.3%) were found to be ESBL producers. Escherichia coli, Klebsiella pnuemoniae and
Acinetobacter were ESBL producing species. Multidrug resistance was found to be significantly
(P<0.05) more in ESBL producing isolates (90.5%) than non ESBL producers (68.9%).
Interpretation & conclusion: In the present study a large number of uropathogens were found to
be ESBL producers. Most of the ESBL producing isolates were multidrug resistant. Monitoring
of ESBL production and antimicrobial susceptibility testing are necessary to avoid treatment
failure in patients with UTI.

Key words Extended spectrum beta lactamases - uropathogen

ensure appropriate therapy, current knowledge of the
organisms that cause UTI and their antibiotic
susceptibility is mandatory1. Extended spectrum beta
lactamases (ESBL) hydrolyse oxyimino beta lactums
like ceftazidime, cephotaxime, ceftriaxone and

Despite the widespread availablity of antibiotics,
urinary tract infection (UTI) remains the most common
bacterial infection in the human population.
Antibiotics are usually given empirically before the
laboratory results of urine culture are available. To
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monobactum but have no effect on cephamycins
carbapener and related compounds2. They arise by
mutations in genes for common plasmid-mediated beta
lactamases that alter the configuration of the enzyme
near its active site to increase the affinity and
hydrolytic ability of the beta lactamases for oxyimino
compounds while simultaneously weakening the
overall enzyme efficiency. Some ESBLs confer high
level resistance to all oximino beta lactums, but for
other ESBLs resistance is only sightly increased or
increased selectively for particular beta lactums. This
creates a problem for the clinical laboratory, since
organisms producing less active ESBLs can fail to
reach current National Committee for Clinical
Laboratory Standard’s (NCCLS) break points for
resistance but can cause significant disease3-5. Recent
studies on ESBL production in members of
Enterobacteriacae isolated from clinical specimens
showed 9-50 per cent ESBL producers6-8. A study from
north India on ESBL production in uropathogens
showed 26.6 per cent ESBL producers which belonged
to Klebsiella, Escherichia coli, Enterobacter, Proteus
and Citrobacter species 9.

amikacin (10 µg). For Staphylococcus penicillin
(10unit), oxacillin (1 µg) and vancomycin (30 µg)
were also used. The results were interpreted as per
National Committee for Clinical Laboratory Standard
(NCCLS) recommendations14.
Eighty seven isolates of Gram-negative bacteria
with resistance or with decreased susceptibility
(intermediate by NCCLS criteria) to third generation
cephalosporins were tested for ESBL production by
double disk synergy test (DDST)15. A lawn culture of
test strain on Muller Hinton agar (Hi-media, Mumbai)
was exposed to disc of cephotaxime (30 µg) and a
disc of amoxiclav (augmentin) (20 µg amoxicillin/10 µg
clavulanic acid) arranged in pairs. The discs were
arranged so that the distance between them was
approximately twice the radius of the inhibition zone
produced by cephotaxime tested on its own. The test
isolate was considered to produce ESBL, if the zone
size around the antibiotic disc increased towards the
augmentin disc15. Test of proportion was used for data
analysis.
Results & Discussion

With reports on high prevalence of ESBL
production in members of Enterobacteriacae and
paucity of information specially on uorpathogens from
our country, the present study was undertaken to
evaluate the ESBL producing uropathogens in patients
attending a tertiary care hospital at Nagpur as also
the differences between the antimicrobial susceptibility
patterns of ESBL and non ESBL producers.
Material & Methods
During mid January to September 2003, a total of
1799 urine samples were received in the Department
of Microbiology, Indira Gandhi Medical College and
Mayo Hospital, Nagpur. From these urine samples of
symptomatic UTI patients 217 urinary isolates were
identified by conventional techniques10-12.
Antibiogram of the isolates was done by Kirby
Bauer’s Method 13 using antibiotic disks from Himedia, Mumbai. Antibiotics used for Gram-negative
bacilli were ampicillin (10 µg), co-trimoxazole (25 µg),
gentamicin (10 µg), nalidixic acid (30 µg),
nitrofurantoin (300 µg), cephotaxime (30 µ g) and

Various organisms have been reported to be isolated
from patients with UTI. E. coli9,16,17 and Klebsiella18
have been reported as the most common organisms
causing UTI.
In the present study, of the 217 uropathogens, 108
(49.8%) isolates of E. coli were found to be the most
common organisms followed by Klebsiella
pneumoniae (82, 37.8%) Pseudomonas aeruginosa
(14, 6.5%), Staphylococcus saprophyticus (4, 1.84%),
Acinetobacter species (3, 1.4%) and Proteus mirabilis
and Staphylococcus aureus (2, 0.9%) each. One strain
each of Candida albicans and Entrobacter species
was also isolated.
Of 216 bacterial uropathogens studied,
antibiogram revealed that 177 (82%) and 172 (79.6%)
isolates to be resistant to co-trimoxazole and
ampicillin, respectively indicating maximum
resistance to these drugs. Nitrofurantoin, cephotaxime
and norfloxacin constitute the reasonable option for
treatment of UTI as 135 (62.5%), 127 (58.7%) and
97 (44.9%) isolates were sensitive to these antibiotics
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respectively. Amikacin was found to be drug of choice
for treatment of UTI caused by Psuedomonas, as 12
(85.7%) isolates were sensitive to amikacin. A total
of 144 (73.5%) Gram-negative bacilli were resistant
to nalidixic acid.
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Of the 216 bacterial uropathogens isolated, 89
(41%) showed resistance to cephotaxime (including
two isolates of S. saprophyticus). Of these, 87
cephotaxime-resistant Gram-negative bacilli were
tested for ESBL production and 42 (48.3%) were
found to be ESBL producers.

4. Meyer KS, Urban C, Eagan JA, Berger BJ, Rahal JJ.
Nosocomial outbreak of Klebsiella infection to late
generation cephalosporins. Annu Intern Med 1993; 119 :
353-8.

High prevalence rate of ESBL producing strains
have been reported in Klebsiella species7,16,17,19. In the
present study, 21 (25.6%) Klebsiella isolates were
ESBL producers. ESBL production in E. coli has been
reported to vary from 21 to 34 per cent7,16,17,20. Twenty
(18.5%) E. coli isolates ESBL producers in the present
study. One isolate of the Acinetobacter was found to
produce ESBL.

6. Quinteros M, Radice M, Gardella N, Rodriguez MM, Costa
N, Korbenfeld D, et al. Extended spectrum beta lactamases
in Enterobacteriaceae in Buenos Aires, Argentina, Public
Hospitals. Antimicrob Agents Chemother 2003; 47 : 2864-7.

The production of beta-lactamase may be of
chromosomal or plasmid origin21. Plasmid mediated
production is often acquired by transfer of genetic
information from one organism to another. Such
transferable plasmid also codes for resistant
determinants to other antimicrobial agents. Hence
multidrug resistance is expected to be more common
in ESBL producing organisms. In the present study,
38 (90.5%) ESBL producing isolates were found to
be resistant to three or more drugs whereas multidrug
resistance in non ESBL producers was seen in only
31 (68.9%) isolates. The difference was statistically
significant (P<0.05).
Our study showed that ESBL production was high
among uropathogens. The situation is worsened due
to increased multidurg resistance seen in ESBL
producers than in non ESBL producers. Hence, routine
ESBL testing for uropathogens along with
conventional antibiogram would be useful for all cases
of UTI.
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Extended-spectrum beta-lactamases (ESBLs) are beta-lactamases that hydrolyze penicillins, cephalosporins, and aztreonam; do not
hydrolyze cephamycins; and are inhibited by beta-lactamase inhibitors. Beyond that, ESBL-producing Enterobacteriaceae (ESBL-E) are
frequently resistant to other antibiotics. ESBL-E have dramatically spread worldwide during the last two decades. The fact that
carbapenems have been considered the preferred option for invasive infections due to ESBL-E has fueled the use of these drugs, both
empirically and whenever an ESBL-E is isolated, which is contributing to the spre ARTICLE Evaluation of extended-spectrum betalactamase production in Escherichia coli clinical isolates from three hospitals in Luzon, Philippines Merlyn C. Cruz*1,2, Catherine S.
Bacani1, Alma B. Mendoza1, and Cynthia T. Hedreyda2 1 Angeles University Foundation, Angeles City National Institute of Molecular
Biology and Biotechnology, University of the Philippines, Diliman Quezon City 2 T he increased spread of. pathogens producing
extended-spectrum beta-lactamase (ESBL) enzyme among members of family Enterobacteriaceae has been a serious problem
worldwide.Â Bradford PA. Extended-spectrum b-lactamases in the 21st century: characterization, epidemiology, and detection of this
important resistance threat. Clin Microbiol Rev 2001; 14 (4):933-951.

