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Abstract
Resistant Extended spectrum β lactamases (ESBL) bacteria are emerging worldwide as a threat
to favorable outcome in the treatment of common infections in community and hospital settings.
They are mainly found in Escherichia coli, Klebsiella species and Proteus species. Extensive
and often indiscriminate use of the extended-spectrum cephalosporins in particular,
Ceftazidime, Cefotaxime and Ceftriaxone, is associated with the emergence and spread of multi
drug resistant K. pneumoniae. Prevalence of ESBLs varies from institute to institute. Hence the
present study was done to know the prevalence and antibiogram of ESBL producing K.
pneumoniae. This was a prospective study conducted in a tertiary care hospital in South India
from April 2011 to May 2012. Consecutive non-repeat culture isolates of were obtained from
different clinical specimens such as urine, pus, blood etc. Antimicrobial susceptibility was
determined by Kirby-Bauer disk diffusion method as per CLSI recommendations. Higher
resistance among ESBL producers than among non-ESBL producers. Highest resistance was
seen with beta lactam antibiotics, Gentamicin and Ciprofloxacin. Resistance to Aztreonam was
zero percent and one isolate was resistant to Imipenem. During the past decade, ESBL
producing Gram-negative bacilli especially Escherichia coli and K. pneumoniae have emerged
as serious pathogens both in hospital and community acquired infections worldwide. An
important step in rationalizing the use of antibiotics is the formulation of hospital infection
control committee. Antibiotic policy should be prepared in consultation with various clinical
and surgical clinical departments. Routine detection of ESBL-producing microorganisms should
be done by each laboratory, which helps physicians in choosing an appropriate empirical
therapy and conserve powerful antibiotics for life threatening infections.
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Resistant Extended spectrum β lactamases (ESBL) bacteria are emerging worldwide as
a threat to favorable outcome in the treatment of common infections in community and
hospital settings.1 They are mainly found in Escherichia coli, Klebsiella species and
Proteus species but can also occur in other members of Enterobacteriaceae family.2
Klebsiella pneumoniae (K. pneumoniae) causes infections such as pneumonia, urinary
tract infections, wound infection, cholecystitis and bacteriuria.
There is no consensus on the precise definition of ESBLs. A commonly used working
definition is that the ESBLs are β-lactamases capable of conferring bacterial resistance
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to the penicillins; first-, second- and third-generation
cephalosporins; and aztreonam (but not the cephamycins
and carbapenems) by hydrolysis of these antibiotics and
which are inhibited by β-lactamase inhibitors such as
clavulanic acid.2 Outbreaks of infection caused by ESBL
producing Klebsiella spp have been widely reported.3-6 In
India, prevalence of ESBL producing Klebsiella spp. is
reported varying from 6% to 87.%.7,8.
Extensive and often indiscriminate use of the extendedspectrum cephalosporins in particular, Ceftazidime,
Cefotaxime and Ceftriaxone, is associated with the
emergence and spread of multi drug resistant K.
pneumonia.9 Bacteria producing ESBLs exhibit additional
resistances to other drug groups such as the quinolones,
tetracyclines and aminoglycosides which further limits
therapeutic options.10-12 Prevalence of ESBLs varies from
institute to institute. Hence the present study was done to
know the prevalence and antibiogram of ESBL producing
K. pneumoniae.

Antimicrobial susceptibility was determined by KirbyBauer disk diffusion method as per CLSI
recommendations.14 Antimicrobial disks used were
Ampicillin (10 μg), Amoxycillin-clavulanic acid (20/10
μg), Piperacillin (100 μg), Piperacillin-tazobactam (100/10
μg), Cefuroxime (30 μg), Ceftriaxone (30 μg), Ceftazidime
(30 μg), Gentamicin (10 μg), Amikacin (30 μg),
Tobramycin (30 μg), Ciprofloxacin (5μg), Ofloxacin (5
μg), Co-trimoxazole (1.25/23.75 μg), Aztreonam (30 μg)
and Imipenem (10 μg). (Hi media, Mumbai). Phenotypic
evidence of ESBL production was tested by the
combination disk method MIC reduction test as per
guidelines of CLSI. K. pneumoniae ATCC 700603 was
used as control. Prevalence of ESBL producing K.
pneumoniae was 22.5%.
The data obtained was analyzed using Microsoft excel
(2010 version). The results are explained in frequency and
percentage

Results
Material and Methods
This was a prospective study conducted in a tertiary care
hospital in South India from April 2011 to May 2012.
Consecutive non-repeat culture isolates of were obtained
from different clinical specimens such as urine, pus, blood
etc. The specimens received were inoculated on blood and
MacConkey agar plates. Then all plates were incubated at
37°C for 24 hours. K. pneumoniae isolates were identified
using standard techniques.13
Antimicrobial susceptibility test and detection of ESBL
production

Out of 1680 samples collected, 120 K. pneumoniae were
isolated, prevalence of 7.1%. The age and sex distribution
of the cases is shown in table 1.
Maximum number of cases were from age group of 40-60
years and maximum patients were male.
Out of 120 K. pneumoniae, 27(22.5%) were ESBL
producers. The distribution of ESBL and non-ESBL
producers in clinical samples is shown in table 2. Most
ESBL producers were from urine and least from swabs.
The antibiogram of ESBL and non-ESBL producers is
shown in table 3.

Table 1: Age and sex distribution of the patients
Age group (years)

0-10
10-20
20-40
40-60
>60
Total

Male

3
15
12
32
6
68

Female

3
11
6
28
4
53

Total

6
26
18
60
10
120
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Table 2: Distribution of ESBL and non-ESBL producers in samples (n=120)
Samples
Urine
Pus
Blood
CSF
Sputum
Swabs
Total

ESBL producers

Non ESBL producer

12
5
3
2
4
1
27

33
21
15
6
14
4

Total
45
26
18
8
18
5

93

120

Table 3: Antibiogram of K. pneumoniae (Resistance pattern).
Antibiotic
(n=93)
Ampicillin
AM-CV
Piperacillin
PP-TZ
Cefuroxime
Ceftriaxone
Ceftazidime
Gentamicin
Amikacin
Tobramycin
Ciprofloxacin
Ofloxacin
Co-trimoxazole
Aztreonam
Imipenem

ESBL producers (n=27)
27 (100)
26 (96.2)
26 (96.2)
15 (55.5)
22 (81.4)
21 (77.7)
19 (70.3)
22 (81.4)
15 (15.5)
16 (59.2)
24 (88.8)
21 (77.7)
15 (55.5)
0
1 (3.7)

Non ESBL producers
77 (82.7)
59 (63.4)
52 (55.9)
29 (31.1)
56 (60.2)
42 (45.1)
38 (40.8)
52 (55.9)
12 (12.9)
26 (27.9)
64 (68.8)
47 (50.5)
31 (33.3)
0
0

AM-CV = Amoxycillin-clavulanic acidPP-, TZ = Piperacillin-tazobactam

Discussion
In the present study, prevalence of ESBL producing K.
pneumoniae was 22.5%. In India, prevalence of ESBL
producing Klebsiella spp. is reported varying from 6% to
87.%.7,8 This variation might be due to different
demographics of the patients, local antibiotic prescribing
pattern and hospital conditions. The occurrence of ESBL
among clinical isolates vary greatly worldwide and
geographically and are rapidly changing over time.1
During the past decade, ESBL producing Gram-negative
bacilli especially Escherichia coli and K. pneumoniae have
emerged as serious pathogens both in hospital and
community acquired infections worldwide.
The present study shows higher antimicrobial resistance
among ESBL producers than among non-ESBL producers

(table 3). Highest resistance was seen with beta lactam
antibiotics, Gentamicin and Ciprofloxacin. Resistance to
Aztreonam was zero percent and one isolate was resistant
to Imipenem. This is an alarming sign, as ESBL producers
are resistant to most commonly used antibiotics. Overuse
of antibiotics, especially of cephopsorins may be one of the
reason for development of resistance and this may be
associated with development of resistance to β-lactam
antibiotics as reported earlier.15
There are very limited treatment options available for
ESBL producing K. pneumoniae. So early detection and
prevention plays a significant role in controlling the
development and spread of ESBL producing K.
pneumoniae. The increase in antibiotic resistance is due to
several factors but the major cause appears to be excessive
use of antibiotics.16 Hence, an important step would be to
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restrict the use of third-generation cephalosporins and
rational use of empiric therapy based on local
susceptibility pattern will help in significantly decrease the
resistance of ESBL-producing bacteria.
One of the most important risk factors of multidrug
(including carbapenems) resistant ESBL producing
Klebsiella is the high prevalence rate of ESBL producing
Klebsiella spp. in hospital flora.17 An important step in
rationalizing the use of antibiotics is the formulation of
hospital infection control committee. Antibiotic policy
should be prepared in consultation with various clinical
and surgical clinical departments. This is more so
important in view of emerging resistance, the recent
example being the Metallo-betalactamase-1 (NDM-1).18

Conclusion
The prevalence of ESBL producing K. pneumoniae at our
institute was 22.5%. ESBL producing K. pneumoniae was
resistant to most commonly used antibiotics. Routine
detection of ESBL-producing microorganisms should be
done by each laboratory, which helps physicians in
choosing an appropriate empirical therapy and conserve
powerful antibiotics for life threatening infections.
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