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Introduction 
 

P. aeruginosa is a common nosocomial 

pathogen, notorious for its multidrug 

resistance (MDR) and life threatening 

infections in critically ill patients. It is aerobic 

Gram negative bacillus, highly versatile 

microorganism able to tolerate low oxygen 

conditions. It can survive with low levels of 

nutrients and grow in temperatures ranging 

from 4-42
0 

C 
[1]

. P. aeruginosa can cause 

pneumonia, urinary tract infections and 

bacteremia as well as causing high morbidity 

and mortality in patients with cystic fibrosis 

due to chronic infections that eventually cause 

pulmonary damage and respiratory 

insufficiency. Infections due to P. aeruginosa 

are difficult to eradicate because of their 

elevated intrinsic resistance as well as their 

capacity to acquire resistance to different 

antibiotics 
[2]

 

 

P. aeruginosa, a virulent microorganism is 

susceptible to only limited number of 
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Metallo-beta-lactmase producing Pseudomonas aeruginosa strains are responsible for 

several nosocomial outbreaks in tertiary care centres across the world. It is well known that 

poor outcome occurs when patients with serious infections due to MBL producing 

organisms are treated with antibiotics to which the organism is completely resistant. 

Therefore, detection of MBL producing Pseudomonas aeruginosa strains is crucial for 

optimal treatment of critically ill patients and to prevent the spread of resistance. Aim of 

the present study is to detect Metallo-beta-lactmase (MBL) production in clinical isolates 

of Pseudomonas aeruginosa by Imipenem-EDTA Double Disc Synergy test. 100 strains of 

Pseudomonas aeruginosa isolated from pus, sputum, urinary catheter tip, blood and body 

fluids were screened for Carbapenem resistance by Kirby-Bauer disk diffusion method and 

results were interpreted as per CLSI guidelines. The isolates showing resistant to 

Imipenem were further tested for MBL production by Imipenem-EDTA Double Disc 

Synergy test. Out of 100 Pseudomonas aeruginosa strains 15 were resistant to Imipenem. 

Out of 15 isolates 10 were MBL producers. Proper antibiotic policy and measures to 

restrict the indiscriminative use of cephalosporins and carbapenems should be taken to 

minimize the emergence of Metallo-beta-lactmase producing pathogens. 
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antibiotic agents. It accounts for about 11% of 

all nosocomial infections and ranks fifth 

among all the nosocomial pathogens. There 

are various mechanisms involved in the 

resistance of P. aeruginosa, among them over 

expression of efflux pump, acquisition of 

Extended-Spectrum beta Lactamases (ESBLs) 

and Metallo-beta-Lactamases; target site or 

outer membrane modification, por in 

mutations, plasmid enzymatic 

modifications
[3]. 

 

MBL belongs to a group b-lactamase which 

requires divalent cations of zinc as cofactors 

for enzyme activity. IMP and VIM genes 

responsible for MBL production are 

transferable via plasmids and can rapidly 

spread to other bacteria. Over the last decade 

metallobeta lactamases (MBL) producing 

isolates have emerged particularly in 

Pseudomonas aeruginosa.  

 

These isolates have been responsible for 

serious infections such as septicemia and 

pneumonia and have been associated with 

failure of therapy with carbapenems. In recent 

years MBL genes have spread from P. 

aeruginosa to Enterobacteriaceae, and a 

clinical scenario appears to be developing that 

could simulate the global spread of extended-

spectrum beta-lactamases. Therefore, 

detection of MBL producing gram negative 

bacilli especially P. aeruginosa is crucial for 

optimal treatment of patient particularly 

critically ill and hospitalized patients and to 

control the spread of resistance.  

 

The unique problem with MBLs is their 

unrivalled broad spectrum resistance profile. 

In addition in many cases the MBL gene may 

be located on plasmids with gene encoding 

other antibiotic resistance determinants. 

Hence the early detection of MBL producing 

P. aeruginosa may avoid the future spread of 

these multidrug resistant strains. 

 

Materials and Methods 

 

Study design 
 

This study was conducted in the Department 

of Microbiology at MGM Medical College, 

Navi Mumbai, between January 2014 and 

January2015. 

 

A total 100 clinical isolates were subjected to 

MBL detection method. Samples were 

collected from pus, sputum, urinary catheter 

tip, blood, pleural fluid, endotracheal 

secretions. 

 

Sample collection and processing 
 

Samples were collected in sterile, wide 

mouthed containers and then transferred to 

Microbiology Laboratory for further 

processing. Samples were cultured onto 

Pseudomonas isolation agar plates (Hi-

media).Colonies with an appropriate colonial 

morphologies were classified presumptively 

as P. aeruginosa and they were further 

identified by conventional biochemical tests. 

Antimicrobial susceptibility testing was done 

by Kirby Bauer disk diffusion method as per 

Clinical Laboratory Standard Institute (CLSI) 

guidelines. P. aeruginosa were stored in 1% 

nutrient agar slant at 4
0
 Centigrade for doing 

further analyses. The isolates showing 

resistant to Imipenem were further tested for 

MBL production by Imipenem-EDTA Double 

Disc Synergy test. The Imipenem-EDTA 

double disc synergy test was performed as 

described by Lee et al., 
[4]

 

 

Imipenem-EDTA Double Disc Synergy 

Test (DDST) 
 

A 0.5 M EDTA solution was prepared by 

dissolving 186.1g of disodium EDTA.2H20 in 

1000 ml distilled water and adjusting it to pH 

8.0 by using NaOH. The mixture was 

sterilized by autoclaving. Direct colony 
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suspension of test organism adjusted to match 

with 0.5 McFarland turbidity was prepared 

and inoculated into the Mueller-Hinton agar 

plate as recommended by National Committee 

for Clinical Laboratory Standards
[5] 

An 

Imipenem (10micro gram) disc was placed 20 

mm centre to centre from a blank disc 

containing 10 microlitre of 0.5M EDTA (750 

microgram).The inhibition zones of the 

Imipenem and EDTA disc were compared 

after 16-18 hours of incubation in air at 

37ºC.Enhancement of zone of inhibition in 

the area between Imipenem and the EDTA 

disc in comparison with the zone of inhibition 

on the far side of the drug was interpreted as a 

positive result 

Results and Discussion 

 

Out of 100 P. aeruginosa isolates 38 were 

from Pus followed by Sputum (23),Urine 

(12), ET Tip (6), Ear swab(6), Blood (4), 

Catheter tip (4), Pleural fluid (2), 

Bronchoalveolar lavage (2), ET Aspirate (1), 

Suction tip (1) and Tissue (1). 

 

Out of 100 isolates 15 were resistant to 

Imipenem. Out of 15 Imipenem resistant 

isolates 4 were from Urine samples, followed 

by Pus (3), Sputum (2), ET tip (2), Blood (2), 

ET Aspirate (1) and Suction tip (1) (Fig. 1; 

Table 1). 

 

 

Table.1 Total Imipenem resistant strains in clinical samples 

 

S r  N o .  S a mp l es  T o t a l  I m i p en e m  

re s i s t a n t  s t ra i n s  

1 .  P u s  3  

2 .  S p u t u m  2  

3 .  U r i n e  4  

4 .  E T  T i p  2  

6 .  Bl o o d  2  

1 0 .  E n d o t r a ch ea l  

A s p i r a t e  
1  

1 1  S u c t i o n  T i p  1  

 T O T A L  1 5  
Out of 100 P. aeruginosa 15 isolates were resistant to imipenem 

 

Fig.1 Imipenem-EDTA DDST 
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Graph.1 Production of Metallo-beta-lactamase among clinical isolates of Pseudomonas 

aeruginosa in clinical samples 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Out of 15 Imipenem resistant isolates 10 were 

found to be MBL producers by Imipenem 

EDTA DDST test. Among the 10 MBL 

producing Pseudomonas aeruginosa isolates, 

maximum were from Urine (3), followed by ET 

Tip (2), Blood (2), Sputum (1), ET Aspirate (1) 

and Suction tip (1). 

 

In our study, out of 100 isolates of P. 

aeruginosa, Amikacin (89%) was found to be 

more sensitive, followed by Ciprofloxacin 

(85%), Gentamycin (76%), Ofloxacin (72%), 

Lomefloxacin (70%), Pefloxacin (62%), 

Cefotaxime (62%), Cefoperazone (57%) and 

Ceftazidime (54%), Imipenem (55%). 

 

Carbapenemases may be defined as beta-

latamases that significantly hydrolyze at least 

imipenem or meropenem. Carbapenam 

resistance due to production of metallo beta 

lactamases (MBL) in gram negative organisms 

is an increasing international public health 

problem. Over the last decade MBL producing 

isolates have emerged particularly in 

Pseudomonas aeruginosa. These isolates have 

been responsible for serious infections such as 

septicemia and pneumonia and have been 

associated with failure of therapy with 

carbapenems. P. aeruginosa producing MBL 

was first reported from Japan in 1991[7] MBL 

belongs to a group b-lactamase which requires 

divalent cations of zinc as cofactors for enzyme 

activity. IMP and VIM genes responsible for 

MBL production are transferable via plasmids 

and can rapidly spread to other bacteria[8] 

 

Another study conducted by Shashikala et al., [9] 

reported 20.7% carbapenem resistant 

Pseudomonas aeruginosa isolates from 

endotracheal aspirates showing indwelling 

devices as major risk factors for the 

development of resistance. 

 

Supriya Upadhyay et al., [10] studied different 

beta-lactamase classes among clinical isolates 

of Pseudomonas aeruginosa expressing AmpC 

beta-lactamase enzyme and reported120 

(59.4%) isolates were positive for AmpC beta-

lactamase. Among them, 14 strains (7%) were 

inducible AmpC producers. Co-production of 

AmpC along with extended spectrum beta-

lactamase and metallo beta-lactamase was 

reported in 3.3% and 46.6% isolates 

respectively. 

 

In our study 15 out of 100 P. aeruginosa 

isolates were resistant to imipenem. 10 out of 

15 were found to be MBL producers by 

Imipenem EDTA DDST test. Five out of 15 

were found to be MBL non producers by the 

Imipenem EDTA DDST test. 
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Our findings are similar with study done by 

Deeba Bashir et al.,[11]It was observed by them 

that Out of 283 P. aeruginosa isolates, 38 

(13.42%) were resistant to Imipenem. Thirty 

three (11.66%) were found to be MBL 

producers by combined disk test and all of them 

showed reduction in MIC in the presence of 

imipenem-EDTA in Etest.  

 

Similarly, In 2002 Navneeth et al., [12] from 

India first reported MBL production in P. 

aeruginosa to be 12 per cent. 

 

However our results are not in agreement with 

Ami Varaiya et al., [13] who reported incidence 

of metallo beta lactamase producing 

Pseudomonas aeruginosa in ICU patients. They 

found that out of the 240 P. 

aeruginosaisolates60 (25%) were found to be 

carbapenem resistant and 50(20.8%) were found 

to be MBL producers. 

 

In the present study, Among the 10 of MBL 

producing Pseudomonas aeruginosa, maximum 

strains were from urine, followed by ET Tip, 

Blood, Sputum, ET Aspirate and Suction tip. 

MBL positive isolates were recovered from 

Urine. Most of these patients were having 

indwelling urinary catheter. 

 

In the present study, antimicrobial resistance 

pattern of the Pseudomonas aeruginosa isolates 

showed maximum resistance against 

Meropenem (80%), followed by Cefuroxime 

(77%), Cefepime (75%), Ticarcillin (70%), 

Ceftriaxone + Tazobactum (65%) and 

Cefoperazone + Sulbactum (65%), Imipenem 

(45%). 

 

In this study, Pseudomonas aeruginosa showed 

higher sensitivity to Amikacin (89%), 

Ciprofloxacin (85%), Gentamycin (76%), 

Ofloxacin (72%), Lomefloxacin (70%), 

Pefloxacin (62%), Cefotaxime (62%), 

Cefoperazone (57%) and Ceftazidime (54%), 

Imipenem (55%). Similarly Javiya et al., 

demonstrated maximum sensitivity to amikacin 

against Pseudomonas species [14] 

 

In the present study results of antibiotic 

susceptibility test showed that multidrug 

resistant ability of P. aeruginosa. Also 

Carbapenem resistance not only has enormous 

therapeutic implications, but is also important 

from the point of view of infection control. 

Such strains are known for rapid intra 

institutional spread and therefore, must be 

notified to infection control team. The present 

study was conducted with above perspective in 

view to know the prevalence of MBL producing 

P. aeruginosa and possible treatment 

alternatives. As more and more MBL-producing 

Pseudomonas aeruginosa isolates are being 

reported as an important cause of nosocomial 

infections, appearance of MBL genes and their 

spread among bacterial pathogens is a matter of 

concern with regard to the future of 

antimicrobial therapy. 
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