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ABSTRACT

Introduction: The present study was 250 clinical isolates of Pseudomonas Aerugenosa from various clinical samples were included in this study.
For further processing we used carbapenem (Imipenem) Resistant strains and placed them for production of Metallo beta lactamase by
Antimicrobial disc diffusion method was performed according to CLSI guideline. All Carbapenem resistant strain placed for various phenotypic
methods to detect MBL production. The phenotypic methods used were Combine Disc Diffusion test and Epsilometer test. Epsilometer test gave
better results then other test. Materials and Methods Disc diffusion method were used and Epsilometer test . Results: Total 250 clinical isolates of
Pseudomonas Aerugenosa out of which 119 were MBL producing in which 45.3% were males and 54.6% were females. Out of 119 MBL
producers, highest isolates, 34.4% were from pus samples, Followed by blood 26%, urine 19.3%, endotracheal tube aspirates and sputum 8.4%,
Miscellaneous 3.3%. Out of 119 MBL producing Pseudomonas aeruginosa isolated, in which 38 (31%) were from Surgery, followed by medicine
28(23.5%), PICU 13 (10.9), TBCD 12 (10%) ICU 9 (7.5%), Pediatrics 08 (6.7%), Ortho 6(5%) ENT 5 (4.2%),. Discussion and Conclusion: In the
present study, an attempt has been made to know the prevalence of MBL producing Pseudomonas aeruginosa isolated from various clinical
samples and their antibiotic susceptibility pattern. Out of 250 isolates of Pseudomonas aeruginosa screened, 119 were MBL producers.
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INTRODUCTION

Pseudomonas Aerugenosa is a large group of aerobic, non sporing,
gram negative bacilli, motile which are motile by polar flagella. They
are ubiquitous, typically saprophytic, mostly found in soil, water, and
other moist environment. Pseudomonas Aerugenosa producing
metallo beta lactamase was first reported from Japan in 1991 and since
then has been reported from many parts including Asia, Europe,
Australia.Metallo beta lactamases belongs to ambler class B and have
ability to hydrolyze a wide variety of beta lactam agents. The gene
responsible for the production of MBLs are part of integrons and are
carried on transferable plasmids. In 2017 Government of India came
into notice that Pseudomonas Aerugenosa is an important pathogen in
containment of antimicrobial resistance. Multidrug resistance
Pseudomonas aerugenosa are increasing threats that contribute to high
mortality. The pathogenesis of pseudomonas aerugenosa depends on
its ability to make biofilms, these are micro aggregates of bacterial
colony which surround device and cover them and also mucosal
surfaces. Recently there is no standardised methods for detection of
MBLs production has been proposed and despite PCR is highly
accurate and reliable.The aim of this study to detect MBL producing
Pseudomonas aerugenosa in different clinical isolates from different
wards and to determine their antibiogram and to guide physician and
surgeons prescribing proper antibiotics and controlling hospital
infection.

MATERIALSAND METHODS

This prospective study was done from January year 2020 to December
2020 in the Department of Microbiology Shri at a Tertiary Care
Hospital Jamnagar with obtaining approval from the Institute Ethics
Committee.

Study Design and Sample:

A total 250 samples collected from which Pseudomonas aerugenosa
isolated from various clinical samples received in Microbiology
Laboratory for bacterial culture and sensitivity. Samples included
sputum, urine, wound swabs, bronchoalveolar lavage, endotracheal
aspirate, central line, pus, blood, and indwelling catheters.

Inclusion Criteria:
Pseudomonas Aerugenosa from various clinical samples were
included in the study.

Exclusion Criteria:
All the clinical isolates other then Pseudomonas Aerugenosa were
excluded from the study and repeat isolates from the same patients.

Isolation of Pseudomonas aerugenosa is done by various conventional
methods like colony morphology, pigmentation, on nutrient agar, Mac
conkey agar, microscopy gram stain smear

4. Ceftazidime - EDTA Combined disk synergy test (CDST- CAZ)’
examination, oxidase test, suger fermentation, and biochemical
reaction. Different phenotypic methods done for detection MBL
production.

Antimicrobial susceptibility Testing:

« In the present study antibiotic susceptibility testing were carried
out against following antibiotics.Piperacillin, ciprofloxacin,
ceftizoxime, ofloxacin, gentamicin, amikacin.

*  Alltheantibiotic discs were procured commercially from pathoteq
Biological Laboratories.

e The diameter of the zone of inhibition measured according to
CLSI guideline.

* Antibiotic susceptibility pattern were for (in percentage)
piperacillin 25.6, ciprofloxacin 20, gatifloxacin 10, ceftizoxime 8,
amikacin 12, ofloxacin 12, gentamicin 12.4, imipenem 100.

1. Imipenem (IMP) -EDTA combined disc test

This test was first described by Yong et al. Test organisms were
inoculated on to plates with Mueller Hinton agar as recommended by
the CLSI. Two 10 pg imipenem discs were placed on the plate, and
appropriate amounts of 10 uL of EDTA solution were added to one of
them to obtain the desired concentration (750 pg). The inhibition zones
of the imipenem and imipenem - EDTA discs were compared after 16
to 18 hours of incubation in air at 35°C. In the combined disc test, if the
increase in inhibition zone with the imipenem and EDTA disc was > 7
mm than the imipenem disc alone it was considered as MBL positive.

2.Imipenem —EDTA double disc synergy test (DDST)

As described by Lee et al, test organisms were inoculated on to plates
with Mueller Hinton agar as recommended by the CLSI. An imipenem
(10 pg) disc was placed 20 mm centre to centre from a blank disc
containing 10puL of 0.5M EDTA (750ug). Enhancement of the zone of
inhibition in the area between imipenem and the EDTA disc in
comparison with the zone of inhibition in the area on the far side of the
drug was interpreted as a positive result.

3. Ceftazidime - EDTA Double disc synergy test (DDST-CAZ) 8]

Test organisms were inoculated on to plates with Mueller Hinton agar
as recommended by the CLSI. An ceftazidime (30 pg) disc was placed
20 mm centre to centre from a blank disc containing 10uL of 0.5M
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EDTA (750pg). Enhancement of the zone of inhibition in the area
between ceftazidime and the EDTA disc in comparison with the zone
of inhibition in the area on the far side of the drug was interpreted as a
positive result.

Two 30 pg ceftazidime discs were placed on the plate, and appropriate
amounts of 10 uL of EDTA solution were added to one of them to
obtain the desired concentration (750 pg). The inhibition zones of the
ceftazidime and ceftazidime - EDTA discs were compared after 16 to
18 hours of incubation in air at 35°C. In the combined disc test, if the
increase in inhibition zone with the imipenem and EDTA disc was > 7
mm than the imipenem disc alone it was considered as MBL positive.

5. 5)E-STRIP — Enz Mic ™ (Himedia) this strip contain two portion
ESBL + /ESBL these part contain Ceftazidime,Cefotaxime
,EDTA+Clavulanic acid and Ceftazidime,Cefotaxime & EDTA
respectively .

of samples 31% were from Surgical wards followed by 23.5% from
Medical wards (Medicine) and remaining 45.5% were from , TBCD,
pediatrics, ENT,ortho,ICU ,and PICU.

Antibiotic Susceptibility Pattern Of The Isolates

Antibiotics No. of isolates (sensitive)  |Percentage (%)
Piperacillin 64 25.6
Ciprofloxacin 50 20
Gatifloxacin 25 10

Ceftizoxime 20 8

Amikacin 30 12

Ofloxacin 30 12

Gentamicin 31 12.4

Imipenem 250 100

Distribution of MBL Producers In Different Clinical Samples

Specimens No. of cases[MBL Percentage (%)

Interpretation Criteria POSITIVE
Report [Formula  |Interpretative Criteria Pus 87 41 34.4
MBL |ESBL/ESBL|When the ratio of the value obtained for BIQOd 56 31 26
Positive|+=>8 ESBL the value obtained for ESBL+ is more Urine 64 23 19.3
Strain then 8 or No zone obtained for ESBL and Sputum 16 10 8.4

zone obtained in ESBL + Miscellaneous 07 04 33
RESULTS: Endotracheal aspirate |20 10 8.4
In this study phenotypic characterization, antibiotic susceptibility of Total 250 119 100

Pseudomonas aerugenosa with special reference to metallo beta
lactamase detection was conducted in the Department of
Microbiology, Shri M.P. Shah Govt Medical College Jamnagar.

Atotal of 250 Pseudomonas Aerugenosa isolated from various clinical
samples were studied. The results of the study are as follows.

Organism | Total number{ MBL production |Non - MBL
of imipenem production
resistant No. of [Percentage|No. of |Percentage

isolates isolates| (%) isolates [(%)
P. aeruginosal250 119 47.6 131 52.4

Age-wise Distribution

Age (years) Number of cases Percentage (%)
<10 21 17.6

11-20 16 13.4

21-30 09 7.5

31-40 15 12.6

41-50 16 134

51-60 22 18.4

61-70 16 13.4

>70 04 3.3

Total 119 100

Out of the 119 MBL producing P.aeruginosa isolates studied,
maximum no. of cases (18.4%) were in the 51-60 age group years,
followed by <10 (17.6%) and the least number of cases (3.3%) were in
the age group >70 years.

Table—12: Sex-wise distribution

Sex No of cases Percentage (%)
Male 54 453
Female 65 54.6
Total 119 100

Among 119 isolates of MBL Producing Pseudomonas Aerugenosa
45.3% (54 cases) were maleand 54.6 (65 cases) were females.

Ward Wise Distribution

Wards No.of cases Percentage%
Surgical ward 38 31

Medical ward 28 23.5

ICU 09 7.5

PICU 13 10.9

TBCD Ward 12 10

ENT Ward 05 4.2

Ortho Ward 06 5.0
Pediatrics 08 6.7

TOTAL 119 100

Out of 119 MBL producing pseudomonas aeruginosa highest number

Out of 250 isolates 119 (47.6%) were MBL producers. In which 34.4%
from PUS, Followed by blood 26%, urine 19.3%, endotracheal tube
aspirate and , sputum 8.4 %, Miscellaneous 3.3%.

Detection MBL by Various Methods

Test No of MBL Percentage
producing isolates |positivity (%)

Combined disc test IMP 31 26

Combined disc test CZA 30 25.2

Double disc synergy 24 20.1

IMP and CZA

E - Strip 34 28.5

TOTAL 119 100

Detection of Metallo beta lactamase were by E-Strip 28.5%,followed
by combined disc synergy test (IMP,IMP+EDTA) 26%, combined disc
synergy test (CZA,CZA+EDTA)25.2% , double disc synergy test
(IMP,EDTA,CZA)20.1%.

DISCUSSION

Antibiotic when first introduced was considered as a magic bullet."
Unfortunately the genes expressing resistance to antimicrobials have
emerged in strains of bacteria and have disseminated through the
global ecosystem to reach infecting microorganisms, produce disease,
and seriously interfere with therapy, allowing infections to progress
and kill, despite antibiotic administration.

Pseudomonas aerugenosa is known to cause a variety of infections like
urinary tract infections, wound infections, septicemia and device
infections is now emerging as MBL producer and is spreading it in
horizontal way to members of Enterobacteriaceae.”
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