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Antimicrobial resistance is a growing threat worldwide. Increasing resistance
ESBL; to third generation cephalosporins has become a cause for concern among
MBL; _ Enterobacteriaceae. The prevalence of extended spectrum p-lactamases
Enterobacteriaceae. (ESBLs) and metallobetalactamases (MBL) among members of

Enterobacteriaceae congtitutes a serious threat to current p-lactam therapy
leading to treatment failure. 100 Enterobacteriaceae isolated from various
clinica samples were included in the study. ESBL was detected by
phenotypic confirmatory disc diffusion test (PCDDT) using ceftazidime aone
and in combination with clavulanic acid. MBL detection was done by
Imipenem EDTA combined disc diffusion test. Out of 100 Enterobacteriaceae
isolates, 43(43%) were ESBL producers and 18(18%) MBL producers. None
of the isolates showed the coexistence of ESBL and MBL in the same isolate.
ESBL and MBL production was observed in E.coli, Klebsiella spp.,
Enterobacter spp. and Citrobacter spp. isolated from various clinical samples.
The study underlines problem of ESBL and MBL mediated resistance, which
has created a therapeutic challenge for the clinicians and microbiologists.
Simple disk method can be routinely employed to detect these common
resistance mechanisms which will reduce the mortality and also spread of
such resistant strains.

I ntroduction

The rapid and irrepressible increase in last decade (Fam et al.,, 2006).
antimicrobial resistance of pathogenic Enterobacteriaceae have become one of the
bacteria is widely accepted as a major most important causes of nosocomial and
problem that has been observed over the community acquired infections. Beta
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lactams (mainly extended-spectrum
cephalosporins and carbapenems) and
fluoroquinolones constitute the main
therapeutic choices to treat infections
caused by these microorganisms (Coque et
al., 2008). The enzymes, namely [
lactamases, which are responsible for the
wide-spread of [3-lactam resistance. These 3
-lactamases hydrolyse the amide bond of
the four-membered characteristic 3-lactam
ring, thus rendering the antimicrobia
ineffective (Prashant Durwas Peshattiwar
and Basavarg Virupaksappa Peerapur,
2011).

The introduction of the third generation
cephalosporins was very much helpful in
fighting against the beta-lactamases in
clinic  practice (Rajesh  Kondian
Rangachari et al., 2010). Resistance to third
generation  oxyimino-cephalosporins is
mediated by extended spectrum beta-
lactamase enzymes (Sridhar Rao et al.,
2008). ESBL producing isolates, in
addition to being resistant to R-lactam
antibiotics, often exhibit resistance to other
classes of drugs such as aminoglycosides,
cotrimoxazole, tetracycline and
fluoroguinolones (Dinesh et al., 2011).
ESBLs are often located on plasmids that
are transferable from strain to strain and
between bacterial species (Mark E. Rupp
and Paul D. Fey, 2003).

Carbapenems represented a great advance
for the treatment of serious bacterid
infections caused by beta-lactam resistant
bacteria (Hodiwala et al., 2013). Due to
their broad spectrum of activity and
stability to hydrolysis by most p-lactamase,
the carbapenems have been the drugs of
choice for treatment of infections caused by
penicillin or cephaosporin resistant gram
negative bacilli (Nirav P. Pandya et al.,
2011). But extensve and sometime
unnecessary use of the carbapenems, poor
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sanitation and large population has
facilitated the emergence of carbapenem
resistant bacteria (Debasrita Chakraborty et
al., 2010). Resistance to carbapenem is
predominantly mediated by metallo-beta-
lactamases, a class B type of
betalactamases that recognize bivalent
metal ions (Anil Rajput et al., 2012). The
multidrug resistant isolates that are present
in the ICU and in the hospital environment
pose not only therapeutic problems but also
serious concerns for infection control
management (Varun Goel et al., 2013).
Early detection of MBL and ESBL
producing organisms is crucia to establish
appropriate antimicrobial therapy and to
prevent their interhospital and intrahospital
dissemination (Nirav P. Pandya et al.,
2011). So the present study was undertaken

to detect ESBL and MBL in clinicd
isolates of Enterobacteriaceae.
Materialsand M ethods

A tota of 100 clinica isolates of

Enterobacteriaceae, which were isolated
from various samples (blood, urine,
sputum, exudates) were identified by
standard procedures (Collee et al., 2007).
The susceptibility of isolates to antibiotics
was determined by Kirby- Bauer disc
diffuson method wusing Clinica and
Laboratory Standard Ingtitute (CLSI)
guidelines (2011). Antibiotics
included were aztreonam (30 ug), cefipime
(30 pg), cefotaxime (30 ug), cefoxitin (30
Mg), ceftazidime (30 pg), imipenem (10
Mg). Isolates resistant to the third
generation cephalosporins were tested for
ESBL production and isolates showing
resistance to imipenem were tested for
MBL production.

Detection of ESBL

This was performed by phenotypic
confirmatory test as per the
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recommendations of CLSI. The ceftazidime
(30 ug) discs aone and in combination with
clavulanic acid (ceftazidime + clavulanic
acid, 30/10 ng discs) were used. An
increase of > 5mm in zone of inhibition of
the combination discs in comparison to the
ceftazidime disc alone was considered to be
ESBL producer.

Detection of MBL

This was performed by Imipenem EDTA
combined disc test. Two (10 pg) imipenem
discs were placed on a plate inoculated
with the test organism, and 10 pl of 0.5 M
EDTA solution was added to one disc. A
zone diameter difference between the
imipenem and imipenem + EDTA of > 7
mm was interpreted as a positive result for
MBL production.

Result and Discussion

Out of 100 Enterobacteriaceae isolates, 43
were ESBL producers and 18 MBL
producers.

E. coli showed maximum ESBL production
(50%). Maximum MBL production was
seen in Klebsiella spp. (33.3%) and
Enterobacter spp. (16.6%).

Majority of ESBL and MBL producers
were from blood followed by sputum, urine
and exudates.

The worldwide emergence of multi-drug
resistant bacterial strains is a growing
concern which are usualy found in those
hospitals where antibiotic use is frequent
and the patients are in critical condition
(Shahanara Begum et al., 2013). Broad
resistance spectrum is a cause for concern
and necessitates the restricted use of
extended-spectrum cephalosporins, and a
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trial of other suitable alternatives (Amita
Jain et al., 2003). Therapeutic options for
the infections which are caused by the
ESBL producers have aso become
increasingly limited (Metri Basavarg et al.,
2011). A study has found ciprofloxacin to
be highly effective in treating multiresistant
Gram-negative infections (Amita Jain et
al.,, 2003). Recent studies on ESBL
production among the members of
Enterobacteriaceae  which were isolated
from clinical specimens, showed an
increase in the occurrence of ESBL
producers (Umadevi et al., 2011)

In our study of the 100 Enterobacteriaceae
isolates, 43 were ESBL producers. ESBLs
were predominantly present among E. coli
26(50%) compared to Klebsiella spp.
9(37.5%), Enterobacter spp. 6(33.3%) and
Citrobacter spp. 2(33.3%). Mgority of
ESBL producers were from blood (50%).
Our findings are similar to that of
Nachimuthu Ramesh et al., (2008) and
Kumar et al., (2006) who reported a high
prevalence of ESBLs among E. coli.

Correct identification of ESBL positive
Enterobacteriaceae  in  due time is
mandatory not only for optimal patient
management but also for immediate
institution of appropriate infection control
measures to prevent the spread of these
organisms (Irith Wiegand et al., 2007).
Early detection will definitely help in
controlling hospital infections which are
caused by this group of organisms
(Umadevi et al., 2011). The double disc
synergy test (DDST) lacks sensitivity
because of the problem of optimal disc
space and the correct storage of the
clavulanic acid containing discs. Assuming
that a laboratory is currently testing the
sensitivity for ceftazidime by using the disc
diffusion test and it required only one disc
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Table.1 ESBL and MBL producers among different isolates

ESBL producers | MBL producers
Organism No. of isolates No. (%) No. (%)
E. cali 52 26 (50.0) 07 (13.9)
Klebsiella spp. 24 09 (37.5) 08 (33.3)
Enterobacter spp. 18 06 (33.3) 03 (16.6)
Citrobacter spp. 06 02 (33.3) 00 (0)
Total 100 43 (43.0) 18 (18.0)

Table.2 Distribution of ESBL and MBL producersin various clinical specimens

ESBL producers | MBL producers
Sample No. of isolates No. (%) No. (%)
Urine 26 11 (42.3) 03 (11.5)
Exudate 37 14 (37.8) 04 (10.8)
Blood 30 15 (50.0) 10(33.3)
Sputum 07 03 (42.8) 01 (14.2)
Total 100 43 (43.0) 18 (18.0)

Figure.l ESBL positive

Figure.2 MBL positive
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to be added to the senditivity plate by
phenotypic confirmatory disc diffusion test
and would screen al gram negative bacteria
in the diagnostic laboratory for ESBL
production. This method is technically
simple and inexpensive (Gaurav Dalela,
2012). The only B-lactam active against co-
AmpC and ESBL producers are
carbapenems, however, recently resistance
to carbapenems has been increasing, which
is mostly due to the production of metallo-
B-lactamases (Supriya Upadhyay et al.,
2010).

Metallo- B-lactamases (MBLSs) are enzymes
belonging to Ambler’s class B that can
hydrolyze a wide variety of pB-lactams,
including  penicillins, cephems, and
carbapenems except aztreonam (Hisaaki
Nishio et al., 2004; Krishna2010).
Although, PCR method is simple to use in
detecting MBL producing isolates, it has
become more difficult with the increased
number and types of MBL (Uma
Chaudhary et al., 2008). Combined disc
test is smple to perform and highly
sensitive in differentiating MBL-producing
isolates (Irene Galani et al., 2008).

Thus, implementation of simple method
using imipenem- EDTA disk for MBL
detection is quick, specific, sensitive and
reproducible (Uma Chaudhary et al., 2008).
Our study showed MBL production in 18
isolates with maximum production in
Klebsiella spp. (33.3%), Enterobacter spp.
(16.6%) and E.coli (13.4%) which is
consistent with studies by Varun goel et al.,
(2013) and Pandya et al., (2011).
Production of MBL has tremendous
therapeutic consequences since these
organisms also carry multidrug resistance
genes and the only viable option remains
the potentially toxic polymyxin B and
colistin (Veenu gupta et al., 2013).

The early detection of beta lactamase
producing isolates would be important for
the reduction of mortality rates for patients
and aso to avoid the intra hospita
dissemination of such strains. Simple
phenotypic screening tests are proved to be
rapid and convenient for their detection in
the clinical laboratory. To overcome the
problem of emergence and the spread of
multidrug resistant organisms, a combined
interaction and cooperation between the
microbiologists, clinicians and the infection
control team is needed.
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