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Introduction 
 

Pseudomonas aeruginosa is an increasing 

prevalent opportunistic human pathogen most 

common gram-negative bacteria found in 

nosocomial infections. Despite improvements 

in antibiotic therapy, Pseudomonas 

aeruginosa is intrinsically resistant to a 

number of antimicrobial agents.
[1] 

It is mainly 

present as a saprophyte in warm moist 

conditions in the environment including sinks,  

drains, respirators, humidifiers and  

 

 

 

 

 

 

 

 

 

 

 

disinfectant solutions. 

 

The chances of Pseudomonas aeruginosa, 

carriage increases in the nosocomial infection, 

reaching 30% after 3 weeks, Pseudomonas 

aeruginosa that is encountered in healthy 

individuals has emerged as the aetiological 

agent in hospitalized patients (Nosocomial 

infection) with impaired immune defenses.
[2] 

Pseudomonas aeruginosa causes urinary tract 
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Pseudomonas aeruginosa is an opportunistic pathogenic bacterium responsible for both 

acute and chronic infection causing serious infections in patients who are mechanically 

ventilated individuals, who are immunocompromised, and patients with malignancies or 

HIV infection. The present study was undertaken with the aim to find prevalence of 

Metallo-β-Lactamases producing Pseudomonas aeruginosa among clinical isolates by 

different phenotypic confirmatory methods. The study was carried out in the Department 

of Microbiology, Rama Medical College, Kanpur for the period between January 2016 to 

August 2016. A Total of 86 Pseudomonas aeruginosa isolated from different clinical 

samples including urine, sputum, ear swab, wound swab specimens, pus were identified by 

standard microbiological techniques & the isolates were further tested for MBL by 

screening test, and all screening positive were confirmed by Imipenem – EDTA combined 

disc test, Modified Hodge test and MBL E test (Imipenem). Out of 86 Pseudomonas 

aeruginosa isolated 29(33.7%) were screening test-positives by imipenem, meropenam 

and third generation cephalosporins. Of which 14(48.2%) were MBL positive by 

Imipenem – EDTA combined disc test, 15(51.7%) by Modified Hodge test and 19(65.5%) 

by MBL E test. MBL E-Test followed by modified Hodge test was found to be the best 

phenotypic method for detection of MBL. The appearance of the Metallo-β-Lactamases 

and their spread among bacterial pathogens is a matter of concern with regard to the future 

of antimicrobial therapy. So, MBL detection method is recommended into the daily routine 

clinical laboratory. 
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infections(UTI), bloodstream infections, intra-

abdominal infections, and ventilator 

associated pneumonia(VAP).  

 

Among the beta lactams, carbapenems are 

considered as the potent drug for serious 

treatment of gram-negative bacteria 

infections.
 [3]

 Worldwide, the prevalence of 

gram negative bacteria with multi-drug 

resistance profiles is now recognized.
[4,5,6]

 

However, over the decades resistance to 

carbapenems is caused due to production of 

carbepenemases have been reported. 

Carbapenemases acquires resistance belongs 

to Ambler molecular classes A, B and D. 

Metallo–beta-lactamases (MBL) enzymes are 

the most significant carbapenemases.
[7,8,9] 

 

 

It belongs to class B require divalent cations 

as cofactors for optimum enzyme activity, and 

are inhibited by the action of metal ion 

chelator. They hydrolyse all the beta lactams 

including carbapenems except the 

monobactams such as aztreonem. these strains 

shows resistance towards different classes of 

antimicrobial agents shows transferable 

properties towards various types of 

bacteria.
[8,10] 

Infections caused by MBL 

producing organisms are associated with high 

rate of mortality, morbidity and rising health-

care costs because of less alternative of 

treatment left. 

 

In early 1990s an integron mediated metallo 

β-lactamase gene was first isolated among 

enterobacteriacae, Pseudomonas and other 

non fastidious gram negative bacilli isolated 

in several hospitals in Japan.
[11]

 Over the last 

decade MBL producing isolates have emerged 

in Pseudomonas aeruginosa mainly. These 

isolates are responsible for serious infections 

such as septicaemia and pneumonia and 

responsible for failure of therapy with 

carbapenems. In recent years, resistance to 

carbapenem among members of 

Enterobacteriaceae and non fermenters have 

become a major health related concern 

worldwide.
[12]

 

 

Clinical infection with such organisms is 

responsible for serious therapeutic challenges 

with increasing reports of poor patients 

outcomes and morbidity. 

 

The aim of this study is to find the prevalence 

of MBL production in Pseudomonas 

aeruginosa among different clinical isolates. 

To evaluate different screening methods for 

detection of Metallo-β lactamase (MBL) 

production in Pseudomonas aeruginosa and 

to find out the minimum inhibition 

concentration(MIC) by E-test. 

 

Materials and Methods 

 

This study was a prospective study including 

laboratory investigations and observational 

analytical design. The study was conducted in 

Rama Medical College Hospital & Research 

centre, Kanpur, U.P. A total of 86 

Pseudomonas aeruginosa isolated from 

different clinical samples including urine, 

sputum, ear swab, wound swab, pus sent to 

the microbiology laboratory for the culture 

identification and sensitivity testing were 

included in the study. 

 

MBL Screening methods: Antimicrobial 

susceptibility of Pseudomonas aeruginosa 

was performed by the disc- diffusion method 

(Modified- Kirby baur disc diffusion method) 

as per CLSI guidelines.
[13]

 Isolates resistant to 

imipenem, meropenem, ertapenem, and third 

generation cephalosporin were considered as 

screening positive. Quality control strains that 

were used are Escherichia coli- American 

type culture collection(ATCC) 25922 and 

Pseudomonas aeruginosa – ATCC 27853 . 

 

Phenotypic confirmatory test 

 

Modified Hodge Test: The modified Hodge 
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Test (MHT) detects carbepenemase 

production in gram negative isolates. An 

overnight culture suspension of Escherichia 

coli ATCC 25922 adjusted to 0.5 McFarland 

was inoculated using a sterile cotton swab on 

the surface of Muller-Hinton agar(MHA).  

 

After drying, 10 µg imipenem disk(Hi-Media, 

Mumbai, India) was kept at the centre of the 

MHA plate and the test strains suspespension 

was inoculated by streaking method from the 

edge of the imipenem disc to the periphery of 

the petriplate in four different directions. The 

plates was incubated overnight at optimum 

temperature. If the test strain that are 

carbenemase producing there will be the 

presence of “cloverleaf shaped” zone of 

inhibition. The test organinsm was considered 

as Metallo-beta lactamase (MBL) positive.
[14] 

 

 

Imipenem(IMP)- EDTA Combined disc 

test: The test organisms are inoculated by 

lawn culture technique on the plates of 

Muller-Hinton agar(MHA) as recommended 

by CLSI.
 [13] 

10 µg Imipenem Disk and 750 

µg Imipenem-EDTA Disk(Hi-media SD281) 

are placed on the plate. The inhibition zones 

of the imipenem and imipenem-EDTA disks 

are compared after 16 to 18 hours of 

incubation at 37°C. In the combined disc test, 

if the increase in inhibition zone with the 

imipenem and EDTA disc will be ≥ 7 mm 

than the imipenem disc alone, it is considered 

as MBL positive. 
[15]

 

 

MBL E test: The E-test MBL Strip contains a 

double sided seven-dilution range of 

IP(Imipenem) (4 to 256 µg/ml) and Imipenem 

(1 to 64µg/ml) in combination with a fixed 

concentration of EDTA is considered as the 

most sensitive method for MBL detection]. 

The E-test was done according to 

manufacturer’s instructions. MIC ratio of IP/ 

IPI(Imipenem+EDTA) of >8 or >3 log 

dilutions indicates MBL production. 
[16]

 

 

Results and Discussion 

 

Carbapenems have a broad spectrum of 

antibacterial activity. Hence, they are often 

used as a last resort in treatment. These are 

resistant to hydrolysis by most β-lactamases 

including extended spectrum β-lactamases 

(ESBL) and AmpC β- lactamases. There has 

been an increase in reports of Carbapenem 

resistance in P. aeruginosa worldwide. 

 

In India the first report of metallo beta 

lactamase was published from Bangalore, MS 

Ramaiah Medical College
[17]

12% of the 

isolates included in the study were resistant to 

both beta lactamase inhibitors and 

Carbapenem.100% of these isolates were 

found to be metallo beta lactamase producer
 

[17]
.  

 

In India the studies done on metallo beta 

lactamase producing non fermenters are 

numerous. The prevalence of metallo beta 

lactamase producers among Carbapenem 

resistant isolates (Resistant to either or both 

Imipenem and Meropenem) in the present 

study was found to be 15/68(22.05%) The 

results vary all over the country. The rate of 

metallo beta lactamase production in our 

study is much lower compared to most of the 

other studies done in India. It has been 

reported as low as 7.5%
[18]

 to as high as 

100%
[17]

. 

 

The criteria for choosing the isolates for MBL 

screening are varied. Some studies have 

chosen Ceftazidime resistant strains for 

screening MBL
[19,20,21]

.Most of the studies 

have chosen Imipenem resistant strains for 

screening of MBL. In the present study strains 

resistant towards either or both Imipenem and 

Meropenem were included.  
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Table.1 MBL screening test 
 

Organism Negative 

Pseudomonas aeruginosa 29/86(33.7%) 
  

 

Table.2 Phenotypic confirmatory test 
 

Organisms Modified hodge 

test 

Imipenem(IMP)- 

EDTA Combined disc 

test: 

E-test 

Pseudomonas 

aeruginosa 

15/21 14/21 19/21 

    
 

Fig.1 MBL positive by Modified hodge test 
 

 
 

Fig.2 MBL positive by Imipenem (IMP)- EDTA Combined disc test 
 

 
 

Fig.3 MBL positive by E-Test 
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However all the isolates included in the study 

was resistant to Ceftazidime. 21/68(29.41%) 

Pseudomonas aeruginosa showed screening 

test positive. The similar finding were seen by 

Buchende S etal (2012) and Renu S etal 

(2010)
[22,23]

. 

 

For screening of Metallo beta lactamase in the 

present study Double disc synergy test, 

Modified hodge test and Etest was done. 

[Figure-1 and figure-2]Modified hodge 

test(MHT) shows more positive MBL then 

that of Imipenem(IMP)- EDTA Combined 

disc test. Modified hodge test is 

recommended by CLSI for confirmation of 

MBL production. One study, shows that MHT 

had better sensitivity compared to CDT
[24]

. 

Where as Meropenem EDTA CDT to be a 

better test compared to MHT
[22]

. 

 

In the present study E-test could detect MBL 

in the Imipenem resistant isolates 

correctly.[figure- 3] E-test showed high 

sensitivity as compared to Double disk 

synergy test and Modified hodge test. This is 

in accordance with the study done where all 

the isolates that screened positive for CDT 

where also positive by Etest
[25]

. 

 

In conclusion, the study results demonstrate 

the serious therapeutic and epidemiological 

threat of the spread of metallo-beta-lactamase 

producing Pseudomonas aeruginosa. In this 

study, E-test was found to be best 

confirmatory tests followed by double disk 

synergy test and Modified Hodge test in this 

part of the country. 
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