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Abstract

Background: Carbapenem resistant Acinetobacter baumannii, especially the
metallo beta lactamase (MBL) positive ones, are fast coming up the list of pathogens
causing nosocomial infections. Thus it should be a present day concern of all tertiary
care hospital to detect the presence of MBL positive Acinetobacter baumannii.
Aims: To determine the presence and extent of MBL positive Acinetobacter bauman-
nii group.

Methods and Material: 66 isolates of Acinetobacter baumannii group were
found, and subjected to disc diffusion testing against various antibiotics. Imipenem
resistant isolates (5) were selected for MBL detection by zone enhancement with
EDTA impregnated imipenem discs.

Results: 5 (7.5%) were carbapenem resistant, and 1 (1.5%)was MBL producer. None
of the isolates showed resistance to Amikacin.

Conclusions: MBL producing Acinetobacter baumannii group is present in this pe-
ripheral institution, although in low prevalence. However, to keep it in check, regular
detection of this bacteria and judicious use of antibiotics to which it is still susceptible
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is mandatory.

Introduction

Hospitalized patients, worldwide, remain virtually submerged
in a sea of potential pathogens. Many of these pathogens are
multidrug resistant as well. Among these silent invaders of
hospital environment is a non-fermenter with a metallic gun-
Metallo beta lactamase (MBL) positive Acinetobacter baumannii.

With the introduction of carbapenems into the therapeu-
tic scene, came the blissful feeling that the ultimate arsenal
against beta lactam resistant gram-negative bacilli was finally
at hand. With the turn of the century, however, came the bit-
ter awareness gram-negative bacilli have started producing 2
types of carbapenem hydrolyzing enzymes: serine enzymes
possessing a serine moiety at the active site (Ambler class A or
D), and Metallo beta-lactamases (MBLs, belonging to Ambler
class B), requiring divalent cations, usually zinc, as metal cofac-
tors for enzyme activity [1].
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These enzymes can hydrolyze not only carbapenems but many
B-lactams as well [2]. The genes responsible for production of
MBLs are VIM and IMP. Most of these genes are found as gene
cassettes in integrons. These genes lie on a plasmid, and hence
can be horizontally transferred to other, till now innocent bac-
teria easily, efficiently and rapidly [3].

Not only Acinetobacter baumannii has slowly emerged to be a
chief pathogen of nosocomial infection, it has been seen that
the community isolates are lacking in multidrug resistance -
hence strengthening the belief that battle against carbapen-
emase positive isolates should start at the hospital [4]-

We, the microbiologists of a peripheral Medical College of east-
ern India, took up the thread from here to find out how much
of our territory has already been captured by this silent invader
with a license to kill - MBL.
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Material and methods

Twelve hundred and eighty four samples were collected dur-
ing two years period from January 2009 to December 2010, in
the department of Microbiology. The samples processed were:
urine, pus / wound swab, sputum, and blood. Samples were
cultured on MacConkey agar and Sheep Blood agar. Identifi-
cation was done by biochemical test and a total of 66 isolates
of Acinetobacter baumannii group were found and the isolates
were stored at 200 C [5]. Antibiotic sensitivity was done on
Mueller Hinton agar with commercially available Discs (Hi-me-
dia, Mumbai) by Kirby-Bauer method following CLSI guidelines.

The antibiotics incorporated were amikacin (30 ug), gentami-
cin (10 ug), tobramycin(10 ug), ceftazidime (30 wug), ceftriax-
one (30ug), cefepime (30ug), cefoperazone(7.5ug), ciprofloxa-
cin (5ug), gatifloxacin (Sug), piperacillin-tazobctum (100/10
ug),and imipenem (10ug).Pseudomonas aeruginosa reference
strain ATCC27853 was used to check potency of the discs.

Among the various recommended techniques for phenotypic
determination of MBL, like Double disc synergy test using imi-
penem and EDTA or ceftazidime and EDTA discs, EDTA impreg-
nated Imipenem discs, E-test strip and microdilution technique
for determining MIC of Imipenem, we took up the EDTA im-
pregnated Imipenem disc potentiation test [6,7].

We used zone enhancement with EDTA impregnated imipe-
nem discs. Test organisms were inoculated on the MHA plates
as recommended by CLSI. A 0.5M EDTA solution was prepared
by dissolving 186.1 gm of Disodium EDTA.2H,0 in 1000 ml of
distilled water and its pH was adjusted to 8.0. This solution
was sterilized by autoclaving. Then two 10ug imipenem discs
were placed on test organism inoculated MHA and 5ul EDTA
was added to one imipenem disc. After 16 hours of incubation
at 350, the zones of inhibition around both the discs were
measured. The strains with enhanced zones around EDTA im-
pregnated imipenem discs were identified as MBL producing
Acinetobacter baumannii group.

Results

A total of 66 isolates of Acinetobacter baumannii group were
found -17 were from 277 blood cultures, 27 were from 629
urine cultures, 16 were from 215 wound/pus, and 6 were from
163 sputum cultures. Of these 66 isolates of, 5(7.5%) showed
resistance to imipenem. Among these, 1(1.5%) was seen to be
MBL producer. None of the isolates were resistant to amikacin,
and showed good susceptibility to gentamicin, tobramycin,
and piperacillin-tazobactum.
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TABLE I. Antibiotic sensitivity of Acinetobacter baumannii group.

Numbers (%)

ANTIBIOTICS R IS S
Amikacin 0(0) 66(100)
Gentamycin 8(12.1) 58 (87.8)
Tobramycin 7 (10.6) 59(89.3)
Ceftazidime 57 (86.3) 9(13.6)
Ceftriaxone 55 (83.3) 2(3) 9(13.6)
Cefepime 49 (74.2) 27(40.9)
Cefoperazone 61(92.4) 5(7.5)
Ciprofloxacin 65(98.4) 1(1.5)
Gatifloxacin 17 (25.7) 1(1.5) 48(72.7)
Piperacillin-Tazobactum 10(15.1) 56 (84.8)
Imipenem 5(7.5) 61(92.4)

Discussion

In our study we found a low prevalence (1.5%) of MBL pro-
ducing Acinetobacter baumannii group. Interestingly, we found
that all the isolates, whether MBL positive or negative, showed
susceptibility to amikacin. There are studies indicating that
some older antimicrobials like polymixin and colistin, long
kept in the shelf due to side effects, are acting well against
multidrug resistant Acinetobacter [8, 9]. But there are no as yet
found data on amikacin alone showing good results. On the
contrary, reports indicating an increased trend toward amino
glycoside resistance among Acinetobacter species are plenty
[10].Although our study was done mainly to detect the pres-
ence of MBL positive A. baumannii group in our Medical Col-
lege, this susceptibility pattern to aminoglycosides, especially
to amikacin, unfolded to our pleasant surprise.

Out of the 66 isolates, 20 were from patients attending the
outdoor clinics, and we considered these isolates as commu-
nity acquired. None of these isolates showed resistance to imi-
penem.

There are reports showing failure of phenotypic methods to
detect MBL positive isolates, but we had no means to avail the
molecular methods in our resource restricted setup [11].

The sensitivity pattern shown by the isolates with a high resis-
tance to third generation cephalosporins but low resistance to
piperacillin-tazobactum indicated that they could be extended
spectrum beta lactamase (ESBL) producing, and ESBL positive
Acinetobacter is well documented in literature [12].
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In our study, the Acinetobacter baumannii group isolates
showed a disparity between the sensitivity patterns towards
ciprofloxacin (98.4% resistant) and gatifloxacin (25.7% resis-
tant). We attributed this difference to the fact that ciprofloxacin
is available ‘over the counter’ from the medicine shops, as well
as are freely distributed from several government hospitals in
our country. Gatifloxacin, although available over the counter,
is costlier, and hence not affordable by many, and is not dis-
tributed free of cost from government hospitals.

Lastly, in the Government hospitals like ours, situated in the
periphery and catering mostly to village people who are eco-
nomically downtrodden, the physician always has to keep in
mind the cost of the medicine, if it is not supplied free of cost
from the hospital. Under such circumstances, prescribing an
antibiotic by the physician depends on the affordability by the
patient. More often than not, the antibiotic which is on the
cheaper side is selected from the sensitivity report, and is used
as so called ‘first line’".

ARCHIVES OF CLINICAL MICROBIOLOGY

References

1. Walsh TR, Toleman MA, Poirel L, Nordmann P (2005) Metallo beta
lactamase: the quiet before the storm? Clin Microbiol Rev 18:
306-25.

2. Bush K (1998) Metallo beta lactamase: a class apart. Clin Infect
Dis 27: 548-53.

3. Bennett PM (1999) Integrons and gene cassettes; A genetic
construction kit for bacteria. Antimicob Agents Chemother 43:
1-4.

4. Poirel L., Nordmann P (2006) Carbapenem resistance in
Acinetobacter baumannii: mechanisms and epidemiology.
Clinical Microbiology and Infection 12:826-836.

5. Forbes B A, Sahm D F, Weissfeld A S (1998) Bailey and Scott's
diagnostic Microbiology. New York: Mosby. 167-87p.

6. Yong D, Lee K, Yum JH, Shin HB, Rossolini GM (2002) Imipenem-
EDTA disc method for differentiation of Metallo-beta-
lactamase producing clinical isolates of Pseudomonas spp and
Acinetobacter spp. J Clin Microbiol 40:3798-3801

© Under License of Creative Commons Attribution 3.0 License

2011
Vol. 2 No. 4:5
doi: 10:3823/237

7. Migliavacca R, Docquire JD, Mugnaioli C, Amicosante G
(2002) Simple microdilution test for detection of metallo beta
lactamase production in Pseudomonas aeruginosa. J. Clin.
Microbiol 40: 4388-90.

8. Benifla M, Zucker G, Cohen A, Alkan M (2004) Successful
treatment of Acinetobacter meningitis with intrathecal
polymyxin E. J. Antimicrob. Chemother 54:290-292.

9. Evans M E, Feola D J, Rapp R P (1999) Polymyxin B sulfate and
colistin: old antibiotics for emerging multiresistant gram-
negative bacteria. Ann. Pharmacother 33:960-967.

10. Washington Winn,Jr, Stephen Allen,William Janda, EImer
Koneman.(2006) Koneman's Color Atlas and Textbook of
Diagnostic Microbiology. Philadelphia: Lippincott Williams &
Wilkins.354-355p.

11. lkonomidis A, (2008) Hidden VIM-1 Metallo-beta-lactamase
Phenotypes among Acinetobacter baumannii clinical isolates. J
Clin Microbiol 46:346-349.

12. Sinha M, Srinivasan H, Macaden R (2007) Antibiotic resistance
profile and Extended spectrum beta-lactamase (ESBL)
production in Acinetobacter species. Indian J Med Res 126:63-67.

Publish with iMedPub

http://www.imedpub.com

v Archives of Clinical Microbiology (ACMicrob) is a new peer reviewed,
international journal with world famous scientist on the editorial board.

v ACMicrob is an open access journal with rapid publication of articles in
all fields and areas of microbiology and infectious diseases.

v ACMicrob covers all aspects of basic and clinical microbiology relevant
to infectious diseases including current research on diagnosis, manage-
ment, treatment, preventive measures, vaccination, and methodology.

v Clinical pathophysiology,
genetics, epidemiological, and genomics studies are also welcome.

microbiology relevant inmmunology,

Submit your manuscript here:
http://www.acmicrob.com




