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Abstract

Pseudomonas is the epitome of an opportunistic pathogen, often causing Hospital acquired infection. It is well known
that poor outcome occurs with serious indications due to MBL producing organisms are treated with antibiotics to which
the organism is completely resistant. Therefore, detection of these MBL producing P. aeruginosa is crucial for optimal
treatment of critically ill patients and to prevent the spread of resistance. Various clinical samples were obtained from
patients admitted in hospital or attending OPD. Antimicrobial sensitivity was performed by Kirby —bauer disk diffusion
method. Metallo-beta—lactamase production was detected by combined disk method, double disk synergy test method, by
epsilometer test (E-test). Out of 590 P. aeruginosa isolates, 200(33.89%) were resistant to Imipenem.84.50% were found
to be MBL producers by combined disk method. The no of MBL positive isolates from burn was significant. The hospital
stay was significantly longer. All MBL producers were resistant to common antibiotics. However, they were sensitive to
polymyxin B (100%), colistin (100%).The given cost constraints of E-test a simple screening test like combined disk test
may be used. In absence of therapeutic MBL inhibitors polymixins, colistin may have retained activity against the
isolates may be used for the treatment of MDR P. aeruginosa infections.
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Carbapenems are the antimicrobials of choice for severe
Pseudomonas infections. However, resistance to this
novel antimicrobial is increasing worldwide. Carbapenem
resistance in Pseudomonas aeruginosa is most commonly
due to production of metallo-beta-lactamases (MBLs).”
The benefits of early MBLs detection include timely
implementation of strict infection control practices and
treatment with alternative effective antimicrobials.” This
study was undertaken to find the prevalence and
antimicrobial sensitivity pattern of MBLs producing
Pseudomonas aeruginosa in a tertiary care center and to
know the different phenotypic methods.
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INTRODUCTION

Pseudomonas is the epitome of an opportunistic
pathogen, often causing Hospital acquired infection.
P.aeruginosa infection is prevalent among patients with

MATERIALS AND METHODS
After approval from institutional ethical committee,
present study was undertaken for period from December

burn wounds, cystic fibrosis, acute leukemia, organ
transplants, and intravenous drug users. It causes
spectrum of infections which include septicaemia, urinary
tract infections, pneumonia, chronic lung infection,
endocarditis, dermatitis and osteochondritis.'

2014 - May 2015 in the diagnostic laboratory of tertiary
care hospital. The non repetitive and consecutive isolates
were obtained from various clinical samples of all age
group and both sexes. All samples were collected using
strict aseptic precautions and immediately transported to
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the laboratory as per guidelines for transg)ortation of
clinical specimens for aerobic bacteriology.” A total of
590 P.aeruginosa were isolated. All the specimens were
processed according to the standard microbiological
technique

1. Direct smear study:

2. Culture: All samples were inoculated onto
MacConkey agar and blood agar. The media
were incubated aerobically overnight at 37°c and
observed for growth on the next day.”

3. Antimicrobial  Susceptibility = Tests:  After
identification of P.aeruginosa, these isolates
were subjected to antimicrobial sensitivity testing
by Kirby Bauer disc diffusion method according
to CLSI and results were recorded and
interpreted as per CLSI recommendations.’

All the disc were made available commercially (Hi-
Media, Mumbai).The routine antimicrobial susceptibility
tests were put up for a gentamicin (10 pg),
Ticarcillin/clavulanic acid (75/10 ug) Tobramycin (10
ug), Lomefloxacin (10 wug) Ofloxacin (5 ug)
Cefoperazone (75 ug) Cefepime (30pg), Ciprofloxacin
(5ng), Piperacillin-Tazobactam  (30ug), Imipenem/
Meropenem (10 pg), Colistin (10 pg), Polymyxin B(50
ng). Resistance to Imipenem was used as a screening
marker for Metallobetalactamases production.’
Phenotypic Confirmatory Test for
Metallobetalactamases production

1. Imipenem - EDTA combined disc method

2. Imipenem - EDTA double disc synergy test

3. MBL- E-test

4. Imipenem — EDTA combined disc method®:-

Procedure

Imipenem —EDTA combined disc method was performed
as described by Yong et al® Sterile cotton swab were
dipped in the 0.5 Mcfarland broth and plated as a lawn
culture on Mueller Hinton agar. After allowing it to dry
for five minutes, two imipenem discs, one with 0.5 M
EDTA and the other a plain imipenem disc, were placed
approximately 30mm apart on the surface of agar plates.
The plates were incubated 16-18 hours at 35°C.
Interpretation

An increase in zone diameter of > 7mm around
imipenem+EDTA disc in comparison to imipenem disc
alone indicated production of MBLs.

Figure 1: Imipenem—EDTA combined disc method showing
Imipenem + EDTA disc produced = 7mm larger zone of inhibition
than the imipenem disc

Imipenem - EDTA Double Disc Synergy Test™’
Procedure: Imipenem: EDTA Double disc Synergy
method was performed as described by Lee er al.” Sterile
cotton swab was dipped in 0.5 Mcfarland broth and a
lawn culture made on Mueller Hinton agar. After
allowing it to dry for five minutes. An imipenem discs
(10ug) disc was placed 20mm centre to centre from a
blank disc containing 10pL of 0.5 M EDTA (750ug). The
plates were incubated 16-18 hours at 37°C.
Interpretation: Enhancement of the zone of inhibition in
the area between imipenem and EDTA disc in
comparison with the zone of inhibition on the far side of
the drug was interpreted as a positive result for MBLs
production.

- SRR
Figure 2: Imipenem-EDTA Double Disc Synergy Test showing large
synergistic zone of inhibition between imepenem and EDTA.

MBL E-Test’: Procedure: The E test MBL strip
containing imipenem (4 to 256pg/ml) on one side and
imipenem-EDTA (1 to 64 ug/ml) other side was applied
on the muller hinton agar inoculated with 0.5 mcfarland
growth. The plates were incubated overnight at 37°C.
Interpretation: MIC ratio of IP (Imipenem)/IPE
(Imipenem-EDTA) of > 8 presence of phantom zone and
distortion of ellipse were interpreted as positive results.
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Figure 3: MBL E test showing MIC ratio of IP (Imipenem) / IPE
(Impenem-EDTA) > 8.

RESULTS AND OBSERVATIONS

This Laboratory based prospective study included 590
P.aeruginosa isolates obtained from various -clinical
samples. Based on screening criteria for MBLs
production, Out of 590 P.aeruginosa isolates, 200 (33%)
were imipenem resistant. Imipenem resistant strains were
subjected to the “E Test” which was taken to be the gold
standard for MBLs production. Out of 200 Imipenem
resistant, 29 isolates were E Test negative. 171 (85.50%)
of the Imipenem producers were E test positive which
were definite MBLs producers. So 171 Imipenem
resistant strains were definite MBLs producers
P.aeruginosa Maximum MBLs producing P. aeruginosa
Isolates were isolated from pus swab (69.60%), followed
by Urine (17.55%), blood (7.01%), ET secretion (4.09%),
sputum (1.75%).

Table 1: Shows Antimicrobial susceptibility pattern in Imipenem
resistant and Imipenem sensitive producing P.aeruginosa isolates

resistant strain 171 were positive by MBL E test and used
to Evaluate the performance of, Im-EDTA combine disc
test and Im-EDTA double disc synergy test.

Table 2: Shows performance of the different Phenotypic methods
for detection of Metallo-betalactamase.

Im-EDTA combine Im-EDTA double disc

disc test synergy test
Positive 169 135
Negative 2 36
Sensitivity 98.83% 76.94%

Imipenem resistant Imipenem sensitive

Antimicrobial agents

P.aeruginosa n(%)

P.aeruginosa n(%)

Gentamicin 0 246 (63.07%)
Ceftazidime 6 (3%) 164 (42.05%)
Cefepime 52 (26%) 226 (57.9%)
Piperacillin+Tazobactam 68 (34%) 202 (51.7%)
Ticarcillin+clavulnic acid 40 (20%) 183 (47%)
Tobramycin 0 79 (20.4%)
Lomefloxacin 0 45 (50.56%)
Ofloxacin 0 34 (38.20%)
Cefoperazone 0 107 (27.5%)
Ciprofloxacin 21 (10.5%) 159 (40.77%)
Polymyxin B 200 (100%) 390 (100%)
Colistin 200 (100%) 390 (100%)

Lomefloxacin and Ofloxacin were tested for urine sample
(imipenem resistance, n=35) (imipenem sensitive, n=89)
Imipenem resistant isolates were more resistant to
multiple antibiotics as compared to Imipenem sensitive. E
test was taken as the gold standard out of 200 imipenem
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Im-EDTA combine disc test was 98.83% sensitive for
MBLs. Whereas the Im- EDTA double disc synergy test
showed the lower sensitivity as compare to Im-EDTA
combine disc test (76.94%).

DISCUSSION

Development of antibiotic resistance is a major concern
in the management of bacterial infection. The beta-
lactamases are the major defense system of gram-negative
bacteria against beta-lactam antibiotics. Metallo-beta-
lactamases have potent hydrolyzing activity not only
against carbapenem but also against other [-lactam
antibiotics such as penicillins and cephalosporin'®
Pseudomonas aeruginosa producing MBLs was first
reported from Japan in 1991." In India metallo-beta-
lactamase producing P.aeruginosa were first reported in
2002."* Carbapenems are often used as antibiotics of last
resort for treating infections due to multidrug resistant
Gram-negative bacilli. Therefore, detection of MBLs-
producing P. aeruginosa is crucial for the optimal
treatment of patients and to control the spread of
resistance.'’ Present study was based on study of metallo-
betalactamases producing P.aeruginosa in various clinical
samples in tertiary care centre. A total of 590 isolates of
P.aeruginosa were obtained from various clinical
samples. Based on screening criteria for MBLs
production, Out of 590 P.aeruginosa isolates, 200
(33.89%) were imipenem resistant. In India Imipenem
resistance among P.aeruginosa range from 10 to 42%.
Mehul ef al'® in 2011 reported low Imipenem resistance
i.e.5.30%. Bashir et al'* resported 13.42% of imipenem
resistance. Kumar R ez al'® reported 30% of imipenem
resistance in 2014. All imipenem resistant P. aeruginosa
were evaluated for MBLs production by different
phenotypic techniques. The “E” test was taken to be gold
standard because it is very sensitive in detection of MBLs
in P.aeruginosa.71 Out of 200 Imipenem resistant
P.aeruginosa, (85.50%) were Metallo-beta-lactamases
positive by MBL- E- test. In present study prevalence of
MBLs producing P.aeruginosa was computed to be
28.98% (171 out of 590). It vary from centre to centre in
country. In India Jayakumar er al'® in 2007 from
Coimbatore reported low prevalence i.e. 2.4%. The
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occurrence of MBLs positive isolates pose not only
therapeutic problem but also a serious concern for
infection control management. As a result of being
difficult to detect, such organisms pose significant risks
particularly due to their role in unnoticed spread within
institutions and their ability to participate in horizontal
MBLs gene transfer with other pathogens in the
hospital."* Percentage of imipenem resistant and MBLs
prevalence in various studies within India is shown
below.

Table 3:

Sr Auther Year Imipenem resistant MBLs%
no percentage

1 Varaiyaetal” 2008 26% 20%
2 Bashiretal™ 2011 13.42% 11.60%
3 KumarRetal’’ 2014 30% 18%
4  BiradarSetal™ 2015 32% 25%
5 Present study 2016 33.89% 28.98%

This variation of MBLs prevalence may be because every
institute uses different antibiotic prescribing policies and
other associated risk factors. To prevent spread of MBLs
producing P.aeruginosa in health care setting, it is
important to develop antibiotic policy which needs to be
followed and monitored regularly. We found MBL —E-
test to be sensitive for detection of MBLs on
P.aeruginosa. Another study by S Ranjan detected
36.36% of Imipenem resistant isolates by E test."’ The E
test MBLs strip is specifically designed to detect as many
as clinically relevant MBLs as possible.** This novel
method could be used by clinical laboratories to monitor
the emergence of metallo-beta-lactamase in a range of
clinically significant bacteria and by the surveillance
laboratories to establish the spread of enzymes. Study by
Walsh et al reported 94% detection rate.” Another study
by Behra et al’ Lee et al’ and Khosravi et al” reported
100% detection rate. Evaluating the different phenotypic
methods for detection of MBLs in P.aeruginosa,
combined disc is more superior than Im-EDTA double
disk synergy test and Im-EDTA combined disc and E test
were found to be equally sensitive for MBLs detection.
The E test is very expensive and costly. Due to cost
constraints and availability, a simple screening method
like Im-EDTA combined disc method can be used. This
technique is very easy, economical and can be
incorporated into routine testing of any Microbiology
Laboratory. In our study, all MBLs producing
P.aeruginosa were sensitive to polymixin B and Colistin.
To overcome the problems of emergence and spread of
multidrug resistant P.aeruginosa, the infection control
practices, aggressive routine surveillance of antibiotic
resistance and the rational use of antibiotic policy in the
hospital should be implemented.
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