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Background: Bacterial resistance towards antibiotics is a clinical threat because it increases the problem of infectious disease.
Currently colistin is increasingly being used against multidrug resistant gram negative bacteria which include Pseudomonas
aeruginosa,,Acinetobacter baumanii, Escherichia coli, Klebsiella pneumoniae & Salmonella enterica. [1]. Combination antibiotic
b therapy is frequently used to treat severe gram negative infections though controversial & debatable.
< | Methods: Total 200 MDR GNB isolates were included in the study which were further tested for their susceptibility to Colistin &
E Meropenem by Kirby Bauer Disc Diffusion Test.
W | Results: Of 200 MDR GNB isolates, 69(34.5%) isolates showed resistance to Colistin.Out of 69 Colistin resistant isolates,
o .
& | 55(79.71 %) wereresistant to Meropenem as well.
Conclusion: As multidrug resistance is emerging rapidly,measures are necessary to restrict indiscriminate use of antimicrobials
against common infections & adherence to the hospital antibiotic policy, which will further limit dissemination of bacteria that
accumulate resistance to both colistin & carbapenems &/or to multiple antibiotics.
INTRODUCTION considered for severe infections with Pseudomonas &

Bacterial resistance towards antibiotics is a clinical threat because it
increases the problem of infectious disease.Concern regarding
multidrug resistant bacteria (MDR),especially nosocomial
pathogens is attracting more interest because new drugs to
overcome resistant bacteria in the drug development pipeline are
not readily available.Because of irrational use of antibiotics
pathogens can develop and share resistance to common
antimicrobials and the development of new drugs appears
distant.This growing resistance has rekindled interest in
Colistin,one of the oldest antibiotics.The use of colistin against
panresistant nosocomial infections caused especially by
Pseudomonas and Acinetobacter spp. has been reported recently.

Multi-resistance in Gram-negative bacteria, including strains
resistant to carbapenems, is also emerging as a global health issue
[2], [3]. Now clinical isolates with mutational fluoroquinolone
resistance and metallo-[J-lactamases are being seen with
increasing frequency worldwide [4]. Some species such
asAcinetobacter baumannii strains only susceptible to polymyxins,
have become a common problem especially in intensive care units

[5].

Colistin, an old antibiotic also known as polymyxin E, has attracted
more interest recently because of its significant activity against
multi-resistant P aeruginosa, Acinetobacter baumannii and
Klebsiella pneumoniae, and the low resistance rates to it. When the
use of a [J-lactam, aminoglycoside, or quinolone is ineffective, the
polymyxins, particularly colistin, remain drugs of last resort [6].
Recent studies suggest that colistin administered as monotherapy
or combination therapy is an effective and safe antimicrobial agent
for multidrug-resistant Gram-negative bacteria infections.
[7].Colistin resistant organisms are reported in various parts of
world,including resistance of Pseudomonas aeruginosa in cystic
fibrosis from UK[8], carbapenemase producing Klebsiella
pneumoniae resistant to colistin [9,10,11], Acinetobacter
baumanii [12,13], and polymyxin resistant Escheichia coli [11,14].
Increasing numbers of reports regarding colistin resistant bacteria
indicates a developing threat to future treatment options for
diseases caused by gram negative bacteria.

Combination antibiotic therapy is frequently used to treat severe
gram negative infections though controversial &
debatable.Definitive combination therapy is recommended for
carbapenemase producing enterobactericeae & should also be

Acinetobacter spp. when B-lactams cannot be used.

In this study, we report spectrum of multidrug resistant gram
negative bacilli (MDR GNB) isolated from various clinical
specimens.We also evaluate in vitro activity of colistin against
these MDR GNB & further study in vitro activity of Meropenem
against Colistin resistant MDR GNB.

MATERIALS AND METHODS

A prospective study was conducted at MIMER medical college,
Talegaon —Dabhade, Pune during the period of June 2016 to
October 2016 after obtaining approval from institutional ethical
committee. Samples received in Microbiology laboratory were
cultured on Blood agar & MacConkey agar. GNB isolates obtained
were identified as MDR by using CDC Criteria ( Isolate
nonsusceptible to atleast 1 agent in > 3 antimicrobial categories)
by Kirby Bauer Disk Diffusion Susceptibility Test. GNB isolates
susceptible to antimicrobials in > 3 antimicrobial categories were
excluded by the study.

Total 200 MDR GNB isolates were included in the study & were
tested for their susceptibility to Colistin (10 [Jg) (Himedia Mumbai)
by Kirby bauer disk diffusion test.Colistin resistant isolates were
further tested for Meropenem susceptibility. Zone diameters were
interpreted according to CLSI guidelines[15].

RESULTS

Spectrum of MDR GNB isolated

A total of 200 MDR GNB were included in the the study.A set of
standard biochemical reactions was used for identification of
GNBs.

Colistin susceptibility testing
Table 1- Organism wise Colistin susceptibility testing results

MDR ORGANISM |Total(n=200)| Colistin resistant
(n=69) (%)
Escherichia coli 64 24 (34.78)
Pesudomonas 45 13(18.84)

aeruginosa
Klebsiella pneumoniae 44 15(21.73)
Citrobacter koseri 32 12 (17.39)
\Acinetobacter baumanni 13 5(7.24)
Proteus mirabilis 2 0 (0)
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Meropenem resistance among colistin resistant isolates
(Fig.1)

Out of 69 Colistin resistant isolates, 55(79.71 %) were resistant to
Meropenem as well. A total of 27.5% isolates were found to be
resistant to both meropenem and colistin. Isolates resistant to both
Colistin and Meropenem constituted Escherichia coli (22/
55=40%),

Klebsiella pneumoniae (13/55=23.63%),Citrobacter koseri
(7/55=12.72%), Pseudomonas aeruginosa (10/55=18.18%) &
Acinetobacter baumannii (3/55=5.45%).
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Fig.1 Comparison of the total number of isolates of each bacterial
species with their Colistin resistance and Meropenem resistance.

DISCUSSION

Knowledge of antimicrobials to which bacteria are susceptible is
essential to overcome the problem of evolving bacterial resistance
to commonly used antimicrobials. Interest in Colistin has
reemerged because of its antibacterial activity that finds use
against many carbapenem resistant bacteria (16-19).

Reports on Colistin resistant bacteria from various parts of the
world suggest that there is developing resistance towards Colistin
among gram negative bacteria.A study of Acinetobacter baumanii
from Spain suggest thatamong 115 isolates, 19 % were resistant
[20], in Korea, 27.9% of 214 isolates were resistant [21] and in
Australia 93.8% of 16 isolates were heteroresistant to colistin [22].
In present study,we detected 7.24% of MDR Acinetobacter
isolates showing resistance to Colistin which is lesser than results
of previous studies [20-22]. Klebsiella pneumoniae studies indicate
that 18 isolates obtained from patients in Greece [23], 55 [6.8%]
of 221 from South Korea [24] were resistant to colistin.In our
study,we detected 21.73% of Colistin resistant MDR Klebsiella
pneumoniae .This is in concordance with the study from Australia
which showed 6 [27%] of 22 Colistin resistant Klebsiella
pneumoniae [25]. Pseudomonas aeruginosa from patients with
cystic fibrosis may have resistance to colistin [26].

We found colistin resistance in highest number from Escherichia
coli isolates.Also combined Colistin & Meropenem resistance was
found in significant number from E.coli isolates followed by
Klebsiella & Pseudomonas isolates.

27.5 % MDR GNB isolates in our study showed resistance to both
colistin & Meropenem , narrowing the treatment option for the
patients infected with these organisms. This percentage of both
Colistin & Meropenem resistant isolates is somewhat higher than
similar study from Tamilnadu [1].Moreover some isolates were
resistant to all tested antimicrobials, which is a serious concern,
further restricting the treatment options for infections caused by
such strains.

Hence, measures are necessary to restrict indiscriminate use of
antimicrobials & adherence to hospital antibiotic policy, to limit
dissemination of bacteria resistant to both colistin & carbapenems
&/or to multiple antibiotics.

REFERENCES

1. Nachimuthu Ramesha, Manohar Prasantha, Subramani Ramkumar et al.Colistin
susceptibility of gram- negative clinical isolates from Tamil Nadu,India. Asian
Biomedicine Vol. 10 No. 1 February 2016; 35 -39

2. Bergogne-Berezin, E. and Towner, K.J. Acinetobacter spp. as nosocomial
pathogens: microbiological, clinical, and epidemiological features. Clin Microbiol
Rev. 1996; 9: 148-165

20.

21.

22.

23.

24.

25.

26.

Bouza,E.& Cercenado,E. Klebsiella and Enterobacter: antibiotic resistance and
treatmentimplications. Semin Respir Infect. 2002; 17:215-230

Jones, RN. Resistance patterns among nosocomial pathogens: trends over the past
few years. Chest.2001;119:3975-404S

Tankovic, J., Legrand, P., De Gatines, G. et al. Characterization of a hospital
outbreak of imipenem-resistant Acinetobacter baumannii by phenotypic and
genotypic typing methods. J Clin Microbiol.1994; 32: 2677-2681

Jian Li Roger L. Nation , Robert W. Milne John D. Turnidge, Kingsley Coulthard.
Evaluation of colistin as an agent against multi-resistant Gram-negative bacteria.Int
J Antimicrob Agents.January 2005Volume 25, Issue 1, Pages 11-25

Argyris S Michalopoulos*ab & Dimitra C Karatzaaa Multidrug-resistant Gram-
negative infections: the use of colistin. Expert Review of Anti-infective Therapy.
2010; Volume 8, Issue 9, 1009-1017.

Pitt TL, Sparrow M, Warner M, Stefanidou M.Survey of resistance of Pseudomonas
aeruginosa from UK patients with cystic fibrosis to six commonly prescribed
antimicrobial agents. Thorax. 2003; 58:794.

Penal, Picazoa JJ, Rodriguez-Avial C, Rodriguez-Avial |. Carbapenemase-producing
Enterobacteriaceae in a tertiary hospital in Madrid, Spain: high percentage of
colistin resistance among VIM-1-producing Klebsiella pneumoniae ST11 isolates.
IntJ Antimicrob Agents. 2014; 43:460-4.

Capone A, Giannella M, Fortini D, Giordano A,Meledandri M, Ballardini M, et al.
High rate of colistin resistance among patients with carbapenem-resistant
Klebsiella pneumoniae infection accounts for an excess of mortality. Clin Microbiol
Infect. 2013;19:E23-30.

Chen'S, HuF, Zhang X, Xu X, Liu L, Zhu D, et al.Independent emergence of colistin-
resistant Enterobacteriaceae clinical isolates without colistin treatment. J Clin
Microbiol. 2011; 49:4022-3.

Cai Y, Chai D, Wang R, Liang B, Bai N. Colistin resistance of Acinetobacter
baumannii: clinical reports,mechanisms and antimicrobial strategies. J Antimicrob
Chemother. 2012;67:1607-15.

LiJ, Rayner CR, Nation RL, Owen RJ, Spelman D, Tan KE, et al. Hetero-resistance to
colistin in multi-drug resistant Acinetobacter baumannii. Antimicrob Agents
Chemother. 2006; 50:2946-50.

Urban C, Tiruvury H, Mariano N, Colon-Urban R,Rahal JJ. Polymyxin-resistant
clinicalisolates of Escherichia coli. Antimicrob Agents Chemother.2011; 55:388-9.
Clinical Laboratory Standards Institute.Performance standards for antimicrobial
susceptibility testing.M100- S25.Wayne,PA:CLSI;2015.

Levin AS, Barone AA, Penco J, Santos MV, Arruda EA, Manrique El, et al.
Intravenous colistin as therapy for nosocomial infections caused by multidrug-
resistant Pseudomonas aeruginosa and Acinetobacter baumannii. Clin Infect Dis.
1999; 28:1008.

Garnacho-Montero J, Ortiz-Leyba C, Jimnez-Jimnez FJ, Barrero-Almodvar AE,
Garca-Garmendia JL,Bernaneu-Wittell M, et al. Treatment of multidrug-resistant
Acinetobacter baumannii ventilator-associated pneumonia (VAP) with intravenous
colistin:a comparison with ipenem-susceptible VAP. Clin Infect Dis. 2003;36:1111.
Markou N, Apostolakos H, Koumoudiou C,Athanasiou M, Koutsoukou A,
Alamanos L, et al.Intravenous colistin in the treatment of sepsis from multiresistant
Gram-negative bacilli in critically ill patients. Crit Care. 2003; 7:R78.

Michalopoulos AS, Tsiodras S, Rellos K,Mentzelopoulos S, Falagas ME. Colistin
treatment in patients with ICU-acquired infections caused by multi-resistant Gram-
negative bacteria: the renaissance of an old antibiotic. Clin Microbiol Infect. 2005;
11:115.

Arroyo LA, Garcia-Curiel A, Pach n-lba ez ME,Llanos AC, Ruiz M, Pach n J, et al.
Reliability of the E-test method for detection of colistin resistance in clinical isolates
of Acinetobacter baumannii. J Clin Microbiol. 2005; 43:903-5.

Ko KS, Suh JY, Kwon KT, Jung Si, Park KH, Chung DR, et al. High rates of resistance
to colistin and polymyxin B in subgroups of Acinetobacter baumannii isolates from
Korea. J Antimicrob Chemother. 2007;60:1163-7.

Li J, Rayner CR, Nation RL, Owen RJ, Spelman D, Tan KE, et al. Hetero-resistance to
colistin in multi-drug resistant Acinetobacter baumannii. Antimicrob Agents
Chemother. 2006; 50:2946-50.

Antoniadou A, Kontopidou F, Poulakou G, Koratzanis E, Galani I,
Papadomichelakis E, et al. Colistin resistant isolates of ~Klebsiella pneumoniae
emerging in intensive care unit patients: first report of a multi-clonal cluster. J
Antimicrob Chemother. 2007; 59:786-90.

Poudyal A, Howden B, Bell J, Gao W, Owen RJ,Turnidge JD, et al. In vitro
pharmacodynamics of colistin against multi-drug resistant Klebsiella pneumoniae.
J Antimicrob Chemother. 2008; 62: 1311-8.

Suh J-Y, Son JS, Chung DR, Peck KR, Ko KS, Song J-H. Nonclonal emergence of
colistin resistant Klebsiella pneumoniae isolates from blood samples in South
Korea. Antimicrob Agents Chemother. 2010; 54:560

Li J, Turnidge J, Milne R, Nation RL, Coulthard K. In vitro pharmacodynamic
properties of colistin and colistinmethanesulfonate against Pseudomonas
aeruginosa isolates from patients with cystic fibrosis. Antimicrob Agents
Chemother. 2001; 45:781.

~| www.worldwidejournals.com |



