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Introduction
 

Pseudomonas aeruginosa is a Gram negative 

bacillus of clinical significance and the reason 

of severe infections in patients with diseases 

including  major surgery, burn, diabetes.
1
 

Carbapenems are drug of choice for severe 

infections with Pseudomonas aeruginosa 

because of their broad spectrum activity.
2
  

However, the scenario has changed with the 

entry of carbapenem resistant Pseudomonas 

aeruginosa.
3
  Decreased outer membrane 

permeability, increased efflux system, 

alteration of penicillin binding proteins and 

production of carbapenem hydrolyzing 

enzymes such as metallo-beta-lactamase, 

serine carbapenemase are the causes of 

resistance of Pseudomonas aeruginosa 

against carbapenem antibiotic.
4 

 Production of 

Metallo-Beta-Lactamase enzyme is one of the 

causes of resistance against Carbapenem 

antibiotic in Pseudomonas aeruginosa. 
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Abstract  

Background: Metallo-Beta-Lactamase (MBL) enzyme is one of the causes of resistance among Pseudomonas 

aeruginosa against Carbapenem drug which is a broad spectrum antibiotic and is the drug of choice to treat severe 

infections. The rapid spread of MBL producing Pseudomonas aeruginosa represent a matter of great concern 

worldwide. The study was undertaken to determine MBL producing Pseudomonas aeruginosa by phenotypic 

method.  

Mmethods: A cross sectional analytical study was conducted from January, 2016 to December, 2016 among the 

patients with wound infections cases attending the in-patient department of Surgery and Burn unit of Sir Salimullah 

Medical College and Mitford Hospital and also Burn and Plastic Surgery unit of Dhaka Medical College Hospital. 

Total 288 wound infection cases were taken purposively. Pseudomonas aeruginosa were isolated and subjected to 

antimicrobial susceptibility test by Kirby-Bauer Disc Diffusion method. The isolates showing resistance to 

imipenem were subjected to  Imipenem-EDTA combined disc diffusion test for phenotypic detection of MBL.  

Result: Culture of 288 wound swab yielded 229 (79.51%) organisms. Out of 229 isolated bacteria, Gram negative 

bacteria were 216 (94.32%) and Gram positive bacteria were 13 (5.68%). Out of 216 Gram negative isolates, 

Pseudomonas aeruginosa 92 (42.59%). In the present study the isolates of Pseudomonas aeruginosa showed a 

pattern of resistance to Ciprofloxacin and Levofloxacin 75.00%, Gentamicin 72.83%, Amikacin 71.74%, 

Ceftazidime 70.65%, Cefepime 65.22%, Aztreonam 64.13%, Imipenem and Meropenem 38.04%, Piperacillin-

tazobactam 28.26%, Colistin 4.35%. None of the isolates were resistant to Polymyxin B. Among 92 Pseudomonas 

aeruginosa, 35 (38.04%) were Imipenem resistant strains and 27 (29.35%) were MBL producing stains detected by 

Imipenem-EDTA combined disc diffusion test. MBL producing Pseudomonas aeruginosa were  showed sensitivity 

to colistin 23 (85.18%) and to polymyxin 27 (100%).  

Conclusion: The study indicates that continuous  supervision of MBL producing Pseudomonas aeruginosa is 

necessary in our country for effective treatment purpose as well as for control of infection. 



Original Contribution 

Shaheed Syed Nazrul Islam Med Col J 2021, Jul; 6 (2) Page 235 

 

MBLs are carbapenemases belong to the 

molecular class B of Ambler’s scheme that 
correspond group 3 under Bush-Jacoby-

Medeiros classification scheme.5,6  MBLs are 

able to hydrolyze all Beta-Lactam drugs as 

well as carbapenems except monobactams.7,8  

They require zinc (Zn
2+

) as cofactor to 

degrade Beta-Lactam drugs and are inhibited 

by metal chelators such as ethylene-diamine-

tetra-acetic acid (EDTA); 0-1, 10-

phenanthroline; dipicolinic acid and 

mercaptopropionic acid (MPA).
9   

MBL  

producing Pseudomonas aeruginosa  was first 

reported from Japan in 1991
10

 and since then 

it has been detected from different parts of the 

world such as Asia,
11

 Europe,
12

  Australia,
13

 

South America,
14

  North America.
15

 Several 
phenotypic methods are available for the 

detection of MBL production. All these 

methods are based on the ability of metal 

chelators such as EDTA and thiol based 

compounds to inhibit the MBL activity. 

 

The present study is designed to identify 

Pseudomonas aeruginosa from wound swabs 

and to detect the presence of MBL producing 

Pseudomonas aeruginosa phenotypically by 

Imipenem-EDTA combined disc diffusion 

test. 

 

Methods 

Sample size 
A cross sectional analytic study was carried 

out in the department of Microbiology in Sir 

Salimullah Medical College and Mitford 

Hospital during the period of January, 2016 to 

December, 2016. The research protocol was 

approved by Ethical Review Committee of Sir 

Salimullah Medical College and Mitford 

Hospital. Total 288 wound infection cases 

attending the in-patient department of Surgery 

and Burn unit of Sir Salimullah Medical 

College and Mitford Hospital and also Burn 

and Plastic Surgery unit of Dhaka Medical 

College and Hospital were enrolled for this 

study irrespective of age, sex and antibiotic 

use. Among 288 samples, 174 were burn 

wound swabs, 78 samples were surgical 
wound swabs and 36 were diabetic wound 

swabs. Clean surgical wounds without sign of 

infection were excluded for this study.  

  

Sample collection 

Wound swab samples were collected by 

sterile cotton tipped swab moistened with 

sterile saline. During collection, the swab was 

taken by zigzag pattern by rotating the swab 

stick across the wound without touching the 

surrounding wound edge or skin. The 

specimens were immediately kept in a sterile 

test tube, capped properly and labelled. Then 

swabs were transferred to microbiology lab 

without any delay. 

 
Isolation and identification of Pseudomonas 

aeruginosa 

All wound swabs were inoculated onto Blood 

agar media and MacConkey agar media and 

were incubated aerobically at 37°C for 18-24 

hours. Pale colonies on MacConkey agar 

media, Gram-negative bacilli on Gram 

staining, pink-red slope and butt without 

production of gas and H2S on KIA media, 

motile, negative urease and indole on MIU 

media, positive citrate and oxidase test were 

identified as Pseudomonas spp.
16

 Suspected 

Pseudomonas spp. were subcultured on 

Cetrimide agar media and incubated at 37°C 
for 18-24 hours for confirmation of 

Pseudomonas aeruginosa. Cetrimide agar 

media is a selective media for Pseudomonas 

aeruginosa.17 

 
Antimicrobial susceptibility test 

Antimicrobial susceptibility test was done by 

Kirby-Bauer modified disc diffusion 

technique according to the CLSI guidelines.
18

 

Pseudomonas aeruginosa ATCC 27853 was 

used as negative control. The antibiotics 

tested were Gentamicin (10µg/disc), 

Amikacin (30µg/disc), Ceftazidime 

(30µg/disc), Cefepime (30µg/disc), 
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Piperacillin-tazobactam (100/10µg/disc), 

Aztreonam (30µg/disc), Ciprofloxacin 
(5µg/disc), Levofloxacin (5µg/disc), 

Imipenem (10µg/disc), Meropenem 

(10µg/disc), Colistin (10µg/disc) and 

Polymyxin B (300 units/disc). 

 

Detection of MBL by Imipenem-EDTA 

combined disc diffusion test 

Imipenem resistant Pseudomonas aeruginosa 

were subjected to  Imipenem-EDTA 

combined disc diffusion test for detection of 

MBL production phenotypically.
19 

3-5 

isolated colonies of Pseudomonas aeruginosa 

were taken from MacConkey agar media by 

the help of sterile wire loop and then 

emulsified with 3-4 ml of sterile normal saline 
to achieve a turbidity equivalent to a 0.5 

McFarland standard. A Mueller-Hinton agar 

plate was inoculated as per as standard 

procedure. Two imipenem (10 μg/disc) discs 

were placed on the plate at the distance of 25 

mm from center to center. 10 μl of  0.5 M 

EDTA solution was added to one of them by 

the help of micropipette tips. The inhibition 

zones of the imipenem and imipenem-EDTA 

discs were observed after overnight 

incubation at 37°C. A ≥ 7 mm increase in 

zone diameter of imipenem-EDTA versus the 

zone diameter of the imipenem alone indicate 

the presence of MBL production. (Figure 4). 

 

Results 

Culture of 288 wound swab yielded 229 

(79.51%) organisms. Among 229 isolates, 

149 were from burn wound, 46 were from 

surgical wound and 34 were isolated from 

diabetic wound (Table I). Out of 229 isolated 

bacteria, Gram negative bacteria were 216 

(94.32%) and Gram positive bacteria were 13 
(5.68%) (Figure1). Among 13 Gram-positive 

bacteria, 09 (69.23%) were Coagulase 

negative Staphylococcus and 4 (30.77%) were 

Staphylococcus aureus. Out of 216 Gram 

negative isolates, Pseudomonas aeruginosa 

92 (42.59%). In the present study, among 142 

Gram negative bacteria isolated from burn 

wound patients, Pseudomonas aeruginosa 

were  75 (52.82%); out of 43 Gram negative 

bacteria isolated from surgical wound, 

Pseudomonas aeruginosa were 05 (11.63%) 

and among 31 Gram negative bacteria 

isolated from diabetic wound, Pseudomonas 

aeruginosa were 12 (38.71%). Among 92 

Pseudomonas aeruginosa, 75 (81.52%) were 
from burn wound, 05 (5.44%) were from 

surgical wound and 12 (13.04%) were from 

diabetic wound (Figure 2).  In the present 

study the isolates of Pseudomonas aeruginosa 

showed a pattern of resistance to 

Ciprofloxacin and Levofloxacin 75.00%, 

Gentamicin 72.83%, Amikacin 71.74%, 

Ceftazidime 70.65%, Cefepime 65.22%, 

Aztreonam 64.13%, Imipenem and 

Meropenem 38.04%, Piperacillin-tazobactam 

28.26%, Colistin 4.35% (Figure 3). None of 

the isolates were resistant to Polymyxin B. 

Among 92 Pseudomonas aeruginosa, 

Imipenem resistant strains were 35 (38.04%) 

and MBL producing stains detected by 
Imipenem-EDTA combined disc diffusion 

test were 27 (29.35%) (Table II). MBL 

producing Pseudomonas aeruginosa were  

showed sensitivity to colistin 23 (85.18%) and 

to polymyxin 27 (100%). 

 

Table I: Distribution of bacteria isolated from different types of wound swab (n=288) 

 
Type of samples                Number of samples Number of isolates Total (%) 

Gram positive Gram negative 

Burn wound  174 07                               142 149 (85.63%) 

Surgical wound  78                                                      03 43   46 (58.97%) 

Diabetic wound  36                                                        03 31 34 (94.44%) 

Total 288                                                    13   216 229 (79.51%) 
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Figure 1. Distribution of Gram negative and Gram positive bacteria out 
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Figure 3.  Antimicrobial susceptibility pattern of isolated Pseudomonas aeruginosa   
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Table II:  Isolation rate of imipenem sensitive, imipenem resistant and MBL producing 

Pseudomonas aeruginosa  

 
No of isolates Imipenem sensitive strains 

 

No (%) 

Imipenem resistant strains 

 

No (%) 

MBL producers 

 

No (%) 

92 50 (54.35%) 35 (38.04%) 27 (29.35%) 

 

 

Figure 4.  Imipenem-EDTA combined disc diffusion test shows MBL detection evidenced by ≥7 

mm inhibition zone of IPM with EDTA as compared with  IPM disc alone. 

 

Discussion 

Carbapenems are used as last resort 

antibiotics for the treatment of infection with 

multi-drug resistant Gram negative bacilli. It 

is a broad spectrum beta lactam antibiotic that 

shows stability to extended spectrum beta 

lactamase and Amp C- beta lactamase.
20

 

However, there has been increasing reports of 

resistance to this life saving antibiotics in 

Pseudomonas aeruginosa.
21 

Indiscriminate 

use of carbapenems could have resulted in the 
increase of carbapenem resistant 

Pseudomonas aeruginosa. Production of 

Metallo-Beta-Lactamase is one of the 

important cause of resistance to carbapenem 

drugs which is plasmid mediated, so the 

resistance can be spread among hospital 

pathogens. So early detection of MBL 

producing Pseudomonas aeruginosa in 

clinical laboratories is important, the benefit 

of which include implementation of 

appropriate antimicrobial treatment and 

infection control policy.   

 

In the present study, isolated Pseudomonas 

aeruginosa in burn wound patients were  

52.82%, in surgical wound 11.63% and in 

diabetic wound 38.71%. In our study, 

Pseudomonas aeruginosa was the most 

frequently isolated pathogen in burn wound 

and diabetic foot wound which correlates with 

the findings of  Saxena et al. (2013)
22 

 in India 

and Parsa et al. (2015)
23

 in Iran respectively. 

However the finding of Pseudomonas 
aeruginosa in burn wound is near to the 

findings of Farzana (2013)24  in Bangladesh. 

In this study, Pseudomonas aeruginosa in 

surgical wound swab was 11.63% which 

correlates with the findings of Raza et al. 

(2013)
25  

in Nepal. 

 

In the present study the isolates of 

Pseudomonas aeruginosa showed a pattern of 

resistance to Ciprofloxacin and Levofloxacin 

75.00%, Gentamicin 72.83%, Amikacin 

71.74%, Ceftazidime 70.65%, Cefepime 

EDTA impregnated 

IPM disc 

IPM disc 
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65.22%, Aztreonam 64.13%, Imipenem and 

Meropenem 38.04%,  Piperacillin-tazobactam 
28.26%, Colistin 4.35%.and 0.00% to 

Polymyxin B. Abedin (2016)26 in Bangladesh 

reported similar findings like the present 

study. This study reported decreased 

susceptibility of the Pseudomonas aeruginosa 

to several antimicrobials. This can be 

interpreted in part by the increase in 

consumption of antimicrobial agents leading 

to selective pressure of antibiotics on 

Pseudomonas aeruginosa and consequently 

the bacteria modify the resistance 

mechanisms. 

 

Among 92 Pseudomonas aeruginosa, 38.04% 

isolates were found to be  imipenem resistant 
and 29.35% were found to be MBL producers 

detected by Imipenem-EDTA combined disc 

diffusion test. A study carried by Farzana in 

Bangladesh (2013)24 who reported 44% MBL 

producing Pseudomonas aeruginosa. Another 

study by Najim et al. (2014)
27

 in Iraq were 

found 12.7% imipenem resistant and MBL 

producing Pseudomonas aeruginosa. 

However, all the imipenem resistant 

Pseudomonas aeruginosa were not MBL 

producers. This is might be due to presence of   

impermeability via loss of Opr D porin or up 

regulation of active efflux pump system 

which are also responsible for carbapenem 

resistance in Pseudomonas aeruginosa. MBL 
producing Pseudomonas aeruginosa were 

showed sensitivity to colistin 85.18% and to 

polymyxin 100%. Our study revealed 

Polymyxin B and Colistin showed more 

sensitivity against Pseudomonas aeruginosa  

which may be drug of choice for the treatment 

of life threatening infection caused by MBL 

producing Pseudomonas aeruginosa. 

 

Conclusion 

The present study showed 29.35% were MBL 

producers. In this study, Polymyxin B and 

Colistin were found to be most effective drug 

for the treatment of infection caused by MBL 

producing Pseudomonas aeruginosa.  
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