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Abstract:

Background: Acquired drug resistance has been reportdesandomonas spp by production
of plasmid mediated Amp@-actamase, Extended Spectr@gaactamase (ESBL) an
MetalloB-lactamase (MBL) enzymes. Carbapenems, being tts padent and reserved drug
for treating infections caused by multi-drug remmtbacteria especiallseudomonas spp is
under threat due to the emergence of MBL produélsmidomonas. aeruginosa. Thus th
study was undertaken to study Metalfslactamase (MBL) production among isolatesPo
aeruginosa to know their dissemination and thereby proper gundicious selection o
antibiotics. Methods: 112 isolates oP. aeruginosa were obtained from various clinical
samples which were subjected to susceptibilityirigdb antipseudomonal drugs as per CLSI
guidelines. Isolates resistant to imipenem wereeswed for MBL production by Imepenem-
EDTA Double Disc Synergy Test (DDST) teResult: Of the 112 isolates d¥.aeruginosa,
22% strains were imipenem resistant and 16% stnage® MBL producersConclusion:
MBL mediated carbapenem resistancé’iraeruginosa is a cause for concern in the therapy
of critically ill patients. Simple DDST can be dot® help monitoring of these emerging
resistant determinants.

Keywords:  Metallo-p-lactamase (MBL), Pseudomonas aeruginosa, Carbapenem,
Imipenem (IMP), Double Disc Synergy Test (DDST) .

Introduction which is not only due to its high
Pseudomonas aeruginosa is an prevalence and severity but also because of
opportunistic pathogen that is able to its innate and acquired resistance to
survive in moist environments ansl one antibacterial drugs®. Further, accquired
of the causative agents of hospital-acquired drug resistance is common in nosocomial
infections, especially in burn patients, isolates ofPseudonnnasspp(Z). In addition
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to the intrinsic resistance PR aeruginosa,

it also produces enzymes likef-
lactamases, which are responsible for the
wide-spread3-lactam resistance. Acquired
drug resistance is reportedPseudomonas
spp by production of plasmid mediated
AmpC--lactamase, Extended Spectr@m-
lactamase (ESBL) and Metalfp-
lactamase (MBL) enzym&5 These B-
lactamases hydrolyse the amide bond of
the four membered characterisfidactam
ring, thus rendering the antimicrobial
ineffectivé?.

MBL are class B enzymes which
hydrolyze carbapenems and are encoded
by genes like IMP, VIM, etd®. They
require divalent cations of zinc as co-
factors for enzymatic activity and are
universally inhibited by Ethylene Diamine
Tetra-Acetic acid (EDTA) as well as other
chelating agent of divalent cations usually
zinc, as metal co-factors for their
enzymatic activity®. Till now seven main
types of MBL have been described
throughout the world- IMP, VIM, SPM,
GIM, AIM-1  and NDM-1® . Among
them bla IMP and bla VIM are the most
common types of MBLs with worldwide
distribution . From India only bla VIM
(19, @) and NDM-1*? have been reported
in P. aeruginosa in the past.

Nosocomial infections byP. aeruginosa
are escalating and importantly the
production of MBL is a matter of
concern.Thus the present study was
conducted to detect the prevalence of MBL
producingP.aeruginosa.

Material and Methods

112 isolates of P. aeruginosa were
obtained from various clinical samples of
pus /wound swab, urine, blood, respiratory
secretion and pleural fluid?. aeruginosa
strains isolated were characterized by
morphology, pigment production and
standard biochemical testéntimicrobial
susceptibility of all isolates was performed
on Muller Hinton Agar plates by Kirby
bauer disc diffusion method according to
CLSI guidelines™. P.aeruginosa ATCC
27853 was used as control.

Antibiotic sensitivity of all the isolated
strains was put up for Amikacin (30),
Tobramicin (1@Q), Cefoperazone
/sulbactam (7pg), Cefepime (3g),
Ceftazidime (3Qg), Ceftriaxone (3(Q),
Ciprofloxacin (%ug), Imipenem (10g),
Meropenem (10g), Azteronam (30g),
Piperacillin/ tazobactam (100/10ug),

Gentamicin (10upg) and Polymixin B (300
units).

A. Tobramicin,B.Piperacillintazobactant;. Azteronam D. CeftriaxoneE. Ceftazidime,F.
Polymyxin B,G. Meropenem|. Cefepime,J. Amikacin,K. Cefoperazone/sulbactain, Ciprofloxacin
H. ImipenemM. Gentamicin M. Polymyxin

Fig-1 Antibiotic sensitivity pattern.
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MBL production by P. aeruginosa was
suspected when the strain was found to be
resistant to imipenem and these were
subjected further for the detection of MBL
production using IMP- EDTA combined
Double Disc Synergy Test method.
Detection of MBL

Imipenem- EDTA Double Disc Synergy:
The Double Disc Synergy test was
performed as described by Yong et’8l
The organisms were inoculated onto plates
of Mueller-Hinton agar as recommended
by CLSI. Two 10 Hg imipenem discs

(Becton Dickinson) were placed on the
plate and appropriate amounts of dlOof
EDTA solution were added to one of them
to obtain the desired concentration (750
ug). The inhibition zones of the imipenem
and imipenem EDTA discs were compared
after 16-18 h of incubation at 35°C. In the
combined disc test, if the increase in
inhibition zone with the Imipenem and
EDTA disc was 7mm than the Imipenem
disc alone, it was consider as MBL
positive™®®).

-Imipenem (10pg)

Imipenem (10ug) t EDTA
(750tug)

Zone of Inhibition of
>7mm

Lawn culture of test
strain on MHA

Fig-2 Imipenemt Imipenem EDTA double disc Synergyest showing difference in the
inhibition zones between the two discs is >7 mm regsents MBL production

Results

Of the 112 (28%) strains &f. aeruginosa
isolated 25 (22%) strains were Imipenem
resistant. The antibiotic sensitivity pattern
of Imipenem resistant strains observed
were sensitive to Ceftriaxone (5.6%),
Ceftazidime (7%), Ciprofloxacin (8%),
Cefoperazone/Sulbactam (11%),

Gentamicin  (11.5%), Cefepime (12%),

Tobramicin  (12%), Aztreonam (25%),

Amikacin (26%), Piperacillin/ tazobactam

(30%) and 100% sensitive to Polymixin B

as shown in Graphl. None of the isolates
were sensitive to Imipenem and

Meropenem.
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Graph-1 . Antibiotic sensitivity pattern of Imipenem Resistant strains.

Amongst the 112 non-repetitive strains of
P.aeruginosa, 25(22.3%) strains showed

resistance to carbapenem while 18(16%)
strains were found to be MBL producers.

maximum number of MBL producing

isolates were found from pus / wound
swab (50 %) followed by respiratory
secretions (27.7%) and urine (22.2%) as

Amongst MBL producing isolates, shown in Table.1
Table-1. Isolated strains of P. aeruginosa from different clinical samples.
Pseudomonas Carbapenem MBL
Samples Isolates Resistant (N=25) producers
(N=112) (28%) (22%) (N=18) (16%)
Pus 54 14 9 (50%)
Respiratory Secretions 24 5 5 (27.7%)
Urine 28 6 4 (22.2%)
Blood 0 0
Pleural fluid 2 0

Discussion

P. aeruginosa constitutes a great public
health concern, particularly because of the
limited therapeutic options available for
this pathogen. MBL has been detected with
increasing frequency inP. aeruginosa
worldwide and has been frequently
implicated in serious nosocomial infections
and outbreaks. *® Imipenem and
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meropenem are used routinely for the
treatment of nosocomial infections but
increasing resistance to these antibiotics,
has limited their effectiveness. MBL
displays a mobile nature and often co-
exists with other resistance determinants,
resulting in multidrug resistance (MDR) or
a pan-resistance profile. Furthermore, the
detection of these carbapenemases is
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difficult, which together with the clinical
unavailability of MBL inhibitors makes the
MBL resistance a major therapeutic and
public health problem.

The presence of multidrug resistant
P. aeruginosa is an increasing trend,
rendering many antimicrobial agents
ineffective *®. A study by Andréa Lucena
et al reported sensitivity to
Amikacin(15%), Gentamicin (7%),
Cefepime (9%), Ceftazidime (13%),
Ciprofloxacin  (8%), Imipenem (0%),
Meropenem (3%), and Polymyxin
(89%)*". However, our study showed
maximum  sensitivity to  Polymyxin
B(100%) followed by
Piperacillin/Tazobactam (30%), Amikacin
(26%), Aztreonam (25%) and Cefepime
(12%).

Due to the fact that MBL hydrolyse
virtually all classes off lactamase, their
continuous spread will be a clinical
catastroph€® With global increase in the
types of MBL early detection is crucial.
Carbapenems areB-lactam antibiotics,
presently considered as the most potent
agents of treatment of multidrug resistant
gram negative bacterial infections due to
the stability of the agents against the
majority of p-lactamases and their high
rate of permeation through bacterial outer
membranes. However, in the last decade
there have been increasing reports of
carbapenem resistance to this life-saving
antimicrobial in  P.aeruginosa®.
Carbapenem hydrolysing MBLs have been
reported in several countries and have
emerged as the most important mechanism
of carbapenem resistané&??:

A study by Behra et al showed
85.7% MBL production among P.
aeruginosa isolates!®  Agamy et al
reported 41% ®  while Simit et al,
showed only 6.06% of MBL producti6ff’
.However, a study conducted by
Shashikala et 4P reported 20.7%
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carbapenem resistantP. aeruginosa
isolates from endotracheal aspirates
showing indwelling devices as major risk
factors for the development of resistance
while Ami Varaiya et af® reported 25% .
Our study showed 16% MBL production
of which maximum number were from pus
/ wound swab (50 %2. In a similar study
by P. Vasundhara etd 40 % of MBL
production was reported from pus samples
of the total 36% MBL producing strains.
Emergence of MBL-producing.
aeruginosa in this hospital reflects

excessive use of carbapenems and selective

antibiotic pressure. Therefore, a strict
antibiotic policy should be followed in

every hospital to prevent further spread of
MBLs . Clinicians should be made aware
of the problem of MBLs, so that they can
prescribe antibiotics judiciously. As most
MBL-producing organisms are multidrug

resistant®® this might pose a therapeutic
challenge to clinicians as well as to
microbiologists. Timely implementation of

proper infection control practices reduce,
eliminate and prevent establishment of

antibiotic-resistant organisms as the
nosocomial flora®®®-
The development of simple

screening tests designed to detect acquired
MBL production is a crucial step towards
large scale monitoring of these emerging
resistant determinants.

Conclusion

Thus our study underlines the unique
problem of MBL mediated resistance and
documents that MBL producers are
present in the community. To overcome
the problem of emergence and spread of
multi drug resistantP.aeruginosa, it is
therefore necessary to know their
prevalence to help detect emerging trends
and to adopt a rational for antibiotic use.
Use of simple screening test like DDST
can be important in early detection and
large scale monitoring of the emerging
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resistant determinants and help in

appropriate antimicrobial therapy and

avoid the development and dissemination
of these multi drug resistant strains.
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