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The emergence of metallo-β-lactamases (MBL’s) in Gram-negative 
bacilli is increasingly posing a therapeutic threat since the enzymes 
usually possess a broad hydrolysis profile including carbapenems 
and extended-spectrum β-lactams [1].

Enterobacter species are among the most common causes of 
gram-negative health-care associated infections [2]. Resistance to 
β-lactam antibiotics often complicates the treatment of Enterobacter 
infections resulting in higher mortality, longer hospitalizations, 
and higher medical costs [3,4]. The study was undertaken to 
ascertain the occurrence of carbapenem resistance in E. cloacae. 
Carbapenem resistance in E. cloacae is unique and various 
factors such as porin alterations combined with hyperproduction 
of chromosomal cephalosporinase [5], and production of class A 
carbapenem- hydrolyzing non metallo-β-lactamases [6] have been 
described. ESBLs are more difficult to detect in Enterobacter spp. 
because of AmpC chromosomal enzymes, which are induced by 
clavulanate, and can then hydrolyse the indicator cephalosporin, 
thereby masking any synergy arising from inhibition of ESBLs by 
clavulanate [7].

A total of 68 Enterobacter strains isolated from various clinical 
samples (blood, ET, drain fluids, pus, others) during a study period 
of seven months (Feb 2011 to Aug 2011) were included in the study. 
Species identification was done by the Vitek 2 system. Additional 
antimicrobial susceptibility testing was done by the Kirby-Bauer 
disk-diffusion method as per guidelines.

The phenotypic methods used for enzyme detection were Disk 
Combination Test for ESBL’s (Ceftazidime 30µg and Ceftazidime 
+ Clavulanic Acid 30µg + 10µg), Modified Hodge Test for 
Carbapenemase [8] and Combined Disk Test with EDTA for Metallo-
β-lactamases [8].

Sixty eight Enterobacter species were isolated. Out of 68 strains 
of Enterobacter spp., 40(58.8%) strains of E.cloacae were isolated 
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followed by 25 (36.7%) strains of E.aerogenes. Three strains of 
E.dissolvens were also isolated [Table/Fig-1].

Carbapenem resistance was detected in 30 (75%) isolates of 
E.cloacae and 5 (20%) isolates of E.aerogenes. Majority (40%) of 
the resistant isolates were from endotracheal secretion. Majority 
of the patients had undergone surgery under specialties of 
Gastroenterology or Neurology. 

The mean time from admission to isolation of carbapenem resistant 
E. cloacae was 14±5 d. Of the 30 strains of carbapenem resistant 
E.cloacae, 24 (80%) were seen to produce carbapenemase. 
Production of metallo-β-lactamases was detected in 20 (83.3%) of 
the 24 carbapenemase producing strains. The rest 4 carbapenemase 
producing strains were seen to be negative for metallo-β-lactamases 
suggesting the presence of KPC like carbapenemase. Also, 
presence of ESBL’s was seen in only 11 (36.6%) strains. Mortality 
was higher in patients with Carbapenem resistance (33% vs 26%).

MIC of Carbapenem resistant strains ranged from 4-16µg/ml and 
that in sensitive strains from 0.25-2µg/ml. Maximum sensitivity was 
seen towards Tigecycline (90.6%), followed by Levofloxacin (54.5%) 
[Table/Fig-2]. The strains were uniformly resistant to beta-lactams.

Repeated nosocomial outbreaks of infections can be attributed to 
the ability of E.cloacae to spread among patients [9]. In E.cloacae, 
reduced outer membrane permeability is associated with reduced 
susceptibilities to β-lactams and some non-β-lactam antibiotics 
and [5,10] in conjunction with derepression of intrinsic AmpC 
cephalosporinases [5].

In this study, we have studied the prevalence of carbapenem 
resistant Enterobacter in our hospital and also the emergence of 
metallo-β-lactamase producing strains of E.cloacae. The resistant 
strains showed 0% sensitivity to β-lactam drugs and maximum 
sensitivity to Tigecycline(90%). This correlates with the in vitro activity 
of tigecycline against MBL-producing organisms as documented 

[Table/Fig-1]: Bar diagram showing number of carbapenem resistant strains of 
E.cloacae and E.aerogenes

[Table/Fig-2]: Bar diagram showing percentage of Enterobacter strains sensitive to 
various antibiotics
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by some other authors [11]. 33% of the patients with carbapenem 
resistant strains met with a fatal outcome as compared to 26% 
in patients with carbapenem sensitive strains. Similar effects on 
patient outcomes were observed in imipenem-resistant isolates of 
Enterobacteriaceae in some other studies (Marchaim et al.,) [2,12]. 
The carbapenems are the last resort for the treatment of resistant 
Enterobacteriaceae. Thus, recent reports on carbapenem -resistant 
Enterobacteriaceae are a matter of great concern.

Emergence of carbapenem resistant Enterobacter cloacae is on the 
rise with the production of carbapenemase being the predominant 
cause of carbapenem resistance. With limited therapeutic options, 
the antibiogram should be the guide for the implementation of 
antibiotic therapy. Prevention of MDR related infections will aid in 
the reduction of overall morbidity. Timely detection and compliance 
to infection control measures is the key to prevention of spread.

According to the current recommendations, Cefepime is considered 
to be the preferred substrate for the detection of ESBL in Enterobacter 
spp. Due to supply constraints we were unable to comply.

DNA finger printing for epidemiological study and further molecular 
studies need to be done for confirmation.
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