ORIGINAL RESEARCH PAPER Medical Science Volume : 6 Issue : 7| July 2016 | ISSN - 2249-555X | IF : 3.919 | IC Value : 74.50

Antimicrobial Susceptibility Pattern and Detection of
Metallobetalactamase Production in Acinetobacter
Species Isolated From Clinical Samples

Acinetobacter, Antimicrobial susceptibility, MBL

Dr. Rekha Bachhiwal

Professor, S.M.S Medical College
Jaipur

Dr. Abhilasha Bansal
Resident Doctor , S.M.S Medical ‘

Dr. Rajni Sharma

Senior Professor, S.M.S Medical ‘

College Jaipur College Jaipur

Dr. R.K. Maheshwari
Senior Professor, S.M.S Medical College Jaipur

Dr Anita Singhal
Professor,, S.M.S Medical College Jaipur

LU VXY Background: Acinetobacter species are common nosocomial pathogens and are resistant to several
antibiotics in clinical practice. Metallo-beta-lactamase (MBL) mediated resistance to carbepenems is an
emerging threat among isolates of Acinetobacter species

Objectives: To study the antimicrobial susceptibility pattern of Acinetobacter isolates and detection of MBL production
by phenotypic methods

Materials and Methods: 200 Acinetobacter isolates from various clinical samples were subjected to antimicrobial sus-
ceptibility testing. Imipenem resistant strains were further processed to detect MBL production.

Results: Acinetobacter baumannii was the most common species isolated (75.5%) from blood and respiratory samples
from ICU patients. Maximum susceptibility was seen with Polymyxin B (91%) and colistin( 87%). Among 106 Imipenem
resistant isolates, 95 (89.62%) were found to be MBL producers using MBL E-test. Majority of MBL producing Acineto-
bacter were XDR (97.89%) followed by PDR (10.52%) and MDR. (2.1%).

Conclusion: High prevalence of MBL producing Acinetobacter spp among imepenem resistant strains demonstrated in

our study calls for regular monitor of carpapenem resistance to control infections due to these bacteria.

Introduction

Infections with bacteria of genus Acinetobacter have be-
come a significant problem worldwide. Acinetobacter bau-
mannii is particularly formidable because of its propensity
to acquire antibiotic resistance determinants.! Members of
the genus Acinetobacter have been implicated in a wide
spectrum of infectious diseases. Although this organism is
associated primarily with nosocomial infections, it has also
been involved in cases of community-acquired infections.?
Outbreaks of infection caused by strains of A baumannii
resistant to multiple antibiotic classes including carbepen-
ems , are a serious concern in many specialized hospital
units including Intensive care units (ICUs). Carbapenem re-
sistance caused by acquiring the metallo-beta-lactamases
(MBLs) is considered to be more serious than other resist-
ance mechanisms because MBLs can almost hydrolyse all
beta-lactam antibiotics except monobactams. Furthermore,
the MBL-encoding genes located on integrons can be dis-
seminated easily from one bacterium to another . There-
fore rapid detection of metallo-B-lactamases production is
necessary to modify therapy and to initiate effective infec-
tion control to prevent their dissemination. *

Material and Methods

Present study was conducted in the department of Micro-
biology, S.M.S. medical college and associated hospitals,
Jaipur (Rajasthan) for a period of one year from May, 2014
to April, 2015.

A total 200 clinical isolates of Acinetobacter species iso-
lated from various clinical samples received from various
wards, intensive Care units (ICUs) and outpatient depart-
ment (OPD) were included in the study. Samples included
were mainly blood, respiratory samples (tracheal swab,

throat swab, sputum, tracheal suction, tracheal aspirate,
endotracheal aspirate, endotracheal tube tip), pus/wound
swabs, CSF, urine and few other. Samples were processed
according to standard procedures appropriate to the type
of sample for isolation of bacteria and Acinetobacter spe-
cies were identified as per conventional phenotypic meth-
ods.>8 Isolated Acinetobacter species were subjected to
antimicrobial susceptibility testing against various classes
of antimicrobials by Kirby Bauer disc diffusion method ac-
cording to CLSI (clinical laboratory standard institute), 2013
guidelines. ’

The Acinetobacter isolates showing reduced susceptibility
(zone <16 mm.)/ resistant to imipenem were further pro-
cessed for detection of metallo-p-lactamases (MBL) by phe-
notypic methods including Modified Hodge test (MHT)™
Disc Potentiation test'',Double Disc Synergy test (DDST)
2 and MBL E-test by E-test MBL strip( bioMerieux SA,
France)'s.

MBL E test was used to detect minimum inhibitory concen-
tration (MIC) and to confirm MBL production. The E-test
MBL strip (bioMerieux SA, France) containing a double sid-
ed seven-dilution range of Imipenem (IP) (4 to 256 pg/ml)
and Imipenem (1 to 64 pg/ml) in combination with a fixed
concentration of EDTA (IPI) was used for MBL detection.
The test was done according to manufacturer’s instructions
(E-test technical manual, bioMerieux SA, France). MIC ratio
of >8 for the 2 reagent sides or a phantom zone between
IP/IPI and deformation of either ellipse was indicative MBL
production.

Results
In the present study 200 isolates of Acinetobacter spp
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from various samples were studied.

Among 200 isolates, the majority of isolates 195 (97.5%),
were from IPD samples Out of which, 109 (55.9%) were
from samples received from ward patients and 86 (44.1%)
were from ICU patients samples.

Table 1Sample wise distribution of Acinetobacter spe-
cies isolates (N=200)

Sample Number Percent
Blood 67 33.5%
Resp. samples 51 25.5%
Pus/wound swab |38 19%
CSF 23 11.5%
Urine 7 3.5%
Others 14 7%

(Resp.- Respiratory, CSF- cerebrospinal fluid)

Maximum Acinetobacter isolates were from blood (33.5%)
and respiratory samples (25.5%) followed by CSF, urine
and other samples.

Table 2 Comparison of sample wise distribution of Aci-
netobacter species isolates in ICU and wards (N=195)

.. Per- Per-

Clinical [ICU
- cent- |[Wards(N=109) |cent- |p value

sample [(N=86) age age
Blood |37 43.02% |30 27.52% [0.02
E:;%le 32 37.20% (18 16.51% [0.001
Pus/
Wound |3 5.81% |32 29.35% [<0.001
swab
CSF 10 11.62% (13 11.92% [0.94
Urine 1 1.16% |6 5.50% 0.1
Others [3 5.81% |10 9.17% 10.11

(Resp.-Respiratory, CSF-cerebrospinal fluid)

The difference in isolation from blood and respiratory sam-
ples among ICU and ward was found to be statistically sig-
nificant with p values 0.02 and 0.0071 respectively. On the
other hand isolation from pus was higher in ward samples
(29.3%) than ICU (5.8%), which was found to be statistically
significant (p value <0.001). There was no significant differ-
ence among ICU and ward isolation from CSF, urine and
other samples.

Most common  Acinetbacter species isolated was
A.baumannii, 151 (75.5%) followed by A.lwoffii, 26 (13%),
A.calcoaceticus, 21 (10.5%) and A.haemolyticus, 2 (1%).
Acinetobacter baumannii was found to be the most com-
mon species both in ICUs (83.72%) and wards (69.72%).

Table 3 Antimicrobial susceptibility pattern of Acineto-
bacter species isolates (N=200)

(]
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No|1 [33]30(40]25(28(34]25(86|94|48(41]43(84(50|58(27 (181 (173
% 10.5117[15]20(13|14|17(13]|43|47[24]|26(23|42|25(29]|14]|91 |87
(Amp-sulb.-  Ampicillin-Sulbactam,  Pip-tazo-  Pipera-
cillin-tazobactam,  Tic-clav-  Ticarcillin-clavulanic  acid)

Antimicrobial susceptibility of isolated Acinetobacter re-
vealed least sensitivity against penicillin, (0.5%) and 3rd &
4% generation cephalosporins (13-17%). Maximum suscep-
tibility observed was 91% with polymyxin-B and 87% with
colistin.
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Out of 200 Acinetobacter isolates 53% (106) were Imipe-
nem resistant while 47 %( 94) were susceptible to Imipe-
nem.

Imipenem resistant isolates (106/200) were further sub-
jected to MBL detection by different phenotypic methods.
Highest positivity was seen by MBL E-test, 89.6% (95) fol-
lowed by Modified Hodge test 86.8 %( 92), Disc potentia-
tion test 77.30 %,( 82) and Double disc synergy test 76.40
%( 81).

All Imipenem resistant isolates confirmed to be positive by
MBL E- test (95/106, 89%) were considered as MBL pro-
ducers.

Table4 Antimicrobial susceptibility pattern of MBL posi-
tive and MBL negative Acinetobacter species in imipe-
nem resistant isolates

e e MBLposi- MBLnegative(%,
Antibiotic Beell N=95 |Not - Jrtvet)
Penicillin 0 0
Piperacillin 0 9.09
Ampicillin-sulbactam |0 9.09
Piperacillin-tazobac-

LA 1.05 9.09
Ticarcillin-clavulanic

acid 1.05 9.09
Cefotaxime 0 9.09
Ceftazidime 1.05 9.09
Cefepime 2.10 0
Polymyxin-B 89.47 100
Colistin 84.21 100
Gentamicin 6.31 18.18
Tobramycin 6.31 9.09
Amikacin 6.31 0
Doxycycline 22.10 54.54
Ciprofloxacin 7.36 18.18
Levofloxacin 12.63 27.27
Cotrimoxazole 2.10 18.18

MBL Positive Acenatobacter spp, isolates were less suscep-
tible to all class of antimicrobials than MBL non producer.
MBL producers (95/106) showed maximum sensitivity with
polymixin B (89.47%) and colistin (84.21%) followed by
doxycyclin and quinolones. A very low sensitivity was also
seen with Aminoglycosides.. Penicillins , cephalosporins
and B lactam —B lactamase inhibitor combination showed
complete resistance or least sensitivity.

Among MBL producers, 97.89% (83) of the isolates were
XDR ( Extensively drug resistant ) and 10.5% (10) were
PDR (PAN drug resistant) strains while 2.1%(2) were MDR(
Multi drug resistant )

Discussion

Acinetobacter species is the one of the most important
nosocomial pathogens with multiple drug resistance, is of
great concern because of its intrinsic and acquired resist-
ance mechanisms, limiting the treatment options.

In the present study it was observed that isolation rate of
Acinetobacter species was higher from samples received
from IPD patients (97.5%) . Among Acinetobacter isolates
from indoor patients, 44.1% belonged to ICU patients
while 55.9% of them belonged to patients admitted in dif-
ferent wards. Our study correlates well with other studies
conducted in various parts of country reporting an isolation
rate of 38%- 45.2% in ICU. "' Our findings are even in
agreement with the other Indian studies reporting an isola-
tion rate of 52.38%- 74% in ward patients. '* 7- 8 On the
contrary some authors reported an isolation rate higher
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in ICU (78.32%) samples than samples from ward patients
(21.68%)."

Acinetobacter species were maximally isolated from blood
samples (33.5%) followed by respiratory samples (25.5%),
and least from urine. Kinikar AG ' (48.86%) and Gupta
Neetu et al 8. (36.9%) also isolated Acinetobacter species
maximally from blood sample while some authors reported
highest isolation from respiratory samples. %1522,

It was further observed in our study that frequency of iso-
lates from blood (p value = 0.02) and respiratory samples
(p value =0.001) were significantly higher among the ICU
patients than ward patients. A. baumanni has been report-
ed as the common cause of ICU acquired blood stream in-
fections than of non ICU infection. %

The most common species identified from various sam-
ples was Acinetbacter baumannii (75.5%) followed by other
species .Similar results have been reported in various other
Studies. 14, 18,19, 22.

Alarmingly, in recent years an increasing number of Acine-
tobacter spp have become resistant to penicillins, cepha-
losporins and carbepenems. Acinetobacter isolated in our
study were also found to be resistant to most of the com-
monly used antimicrobials.(Table3) Penicillins and 3 and
4% generation cephalospostrins were found to be least sus-
ceptible (0.5%- 17%). .Aminoglycosides and quninolones
revealed moderate susceptibility (23-29%). A high suscepti-
bility was noted with polymixin B (91%) and colistin (85%).
Variable results regarding antimicrobial susceptibility have
been documented by various authors; however Polymyxin
B and Colistin remained to be the most susceptible anti-
biotic to Acinetobacter isolates in various Indian as well as
Asian countries. * 724

Although carbapenems are the drug of choice for treat-
ment of multidrug resistant Acinetobacter species but
these organisms have started developing resistance to
carbapenems predominantly by producing metallo-B-
lactamases. In the present study 53% (106/ 200) isolates
were found to be imipenem resistant which is alarmingly
high. Other Indian studies conducted by Singla P (70%) 2
kaur A(40.3%)%, S Aparna (50.59%) have also reported high
resistance to Imepenem. Some Asian studies have also re-
ported a high resistance to Imipenem ranging from 40.7%
- 90 % * 7?28 Although a low resistance to Imipenem
(20.5%) have also been reported by Kinikar A "in India.

Carbepenem resistance in Acinetobacter is growing con-
cern now days. A major strategy employed by these path-
ogens is to use Zn (ll)-dependent enzymes, the metallo-B-
lactamases (MBLs), which hydrolyse the B-lactam ring. MBL
production in imipenem resistant Acinetobacter species is
an indicator of excessive use of carbepenems. Therefore all
isolates showing reduced susceptibility or complete resist-
ance to Imepenem were subjected to detection of MBL pro-
duction by various phenotypic methods. MHT, DPT, DDST,
and E-test MBL strip methods were used for detection of
MBLs. Highest positivity was seen by E -test ,(89.6%) fol-
lowed by Modified Hodge test (86.8%). Positivity by DPT
and DDST was found to be 77.3% and 76.4% respectively.
The MBL E-test (IMP-EDTA) have been evaluated in sever-
al studies and found to be the most sensitive method for
detection of MBL production among phenotypic methods
(Walsh 2002, Lee Kyngwon 2005)."*# This test found to have
ability to detect MBL both chromosomally and plasmid me-
diated in aerobic and anaerobic bacteria.
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Based on MBL E-test strip method 89.6 % ( 95/106) im-
epenem resistant isolates were found to be MBL producers
in our study, which is alarmingly high. Our study correlate
well with various other Indian studies from different regions
which also reported a high rate of MBL production among
imipenem resistant Acinetobacter isolates. (S. Aparna®-
100%, Kaur A2 -80.3%). A high prevalence of MBL produc-
tion (74%-96%) among various Asian studies has also been
documented. 3202728 However a low rate of MBL produc-
tion (10.4%-38.5.%) have been reported by various other
studies, 1516.24.30

Variation in prevalence of MBL production among imipen-
em resistant Acinetobacter spp in different studies may be
due to difference in type of phenotypic test used and vari-
ation in extent of use of carbepenems in different hospital
settings.

In our study MBL producing Acinetbacter isolates were
found to be less susceptible /resistant to most of the an-
timicrobials tested as compared to MBL non producers.
Similar finding have been reported by others.?? 2425

Majority of the MBL producing Acinetobacter species (95
positive by E-test), were XDR (97.89%), followed by PDR
(10.52%) and MDR (2.10%).3' MBL are encoded on transfer-
able plasmids which also encodes for linked resistance to
fluroquinolones , tetra cyclins and aminoglycosides' lead-
ing to strains to be MDR, XDR or PDR.

Park y et al (2009)* has also reported XDR and PDR
among Acinetobacter isolates.

Conclusion

In the light of the above study the high prevalence of MBL
producing Acinetobacter should not go without our seri-
ous concern. Resistant strains are not only the major ob-
stacle to treatment but once established, infections are
likely to lead to the possibility of further transmission. Sys-
tematic surveillance to detect MBL producers is necessary.
Judicious use of carbapenems is essential to prevent the
spread of these organisms and to prevent potential risk of
therapeutic failure.
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