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A= Cefotaxime, B= Cefotaxime + Clavulanic acid, C= Ceftazidime, 

 D= Ceftazidime + Clavulanic acid 
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Abstract 
Background & Aims: Imipenem is a member of Carbapenem with stability against most �-lactamases .It is 

of particular use in the treatment of infections associated with drug resistant gram negative bacteria harboring 

ESBL and AmpC genes. The aim of this study was to determine the imipenem resistance in gram negative 

bacteria causing nosocomial infections and the presence of metallo-�-lactamases (MBLS) in resistant 

isolates. 

Methods: Minimum inhibitory concentration (MIC) of imipenem was determined for 276 multiple drug 

resistant gram negative bacteria by agar dilution method. Escherichia coli ATCC 25922, Klebsiella 

pneumoniae ATCC 700603 and Pseudomonas aeruginosa ATCC 27853 were used as standard strains.�Disk 

diffusion method with disks containing imipenem and imipenem+10µl EDTA (0.5 M) was used for 

determination of the presence of metallo-�-lactamases. Zone diameter �7mm of imipenem tested in 

combination with EDTA versus imipenem alone was considered as MBL positive. 

Results: From a total of 276 �-lactamase producing isolates including K. pneumoniae (n=38), E. coli 

(n=169) and P.aeruginosa (n=69), 3 isolates with MIC=32µg/ml were found to be resistant to Imipenem. 

From these isolates, one strain of K. pneumoniae and one strain of P.aeruginosa isolates were determined to 

be MBL producers by phenotypic method.  

Conclusion: According to the presence of metallo �- lactamases in bacterial strain in the region, resistance to 

this valuable therapeutic agent is not unexpected. 

Keywords: Imipenem, metallo-�-lactamases, Gram- negative Bacteria, Drug Resistance 

Journal of Kerman University of Medical Sciences, 2010; 17(3): 208-214 

 

References 
1. Paterson DL. Resistance in Gram-negative 

Bacteria: Enterobacteriaceae. Am J Med 

2006; 34(5): s20- s28. 

2. Jacoby GA, Munoz-Price LS. The new �-

lactamase. N Engl J Med 2005; 325(4): 

380-91. 

3. Poole K. Resistance to �-lactam 

antibiotics. CMLS, Cell. Mol. Life Sci 

2004; 61: 2200–23. 

4. Cornaglia G, Akova M, Amicosante G, 

Cant´on R, Cauda, R Docquier J, et al. 

Metallo-�- lactamases as emerging 

resistance determinants in gram-negative 

pathogens: open issues. Int J Antimicrob 

Agents 2007; 29(4): 380-8. 

5. Jesudason M. V, Kandathil A.J, Balaji V. 

Comparison of two methods to detect 

carbapenemase & metallo-�- lactamase 

production in clinical isolates. Indian J 

Med Res 2005; 121: 780-3. 

6. Forbes BA, Sahm DF, Weissfeld AS. 

Laboratory methods for detection of 

antimicrobial resistance. In: Forbes BA, 

Archive of SID

www.SID.ir




�#��$�����%&' "��()�*���+��,-�"�.���/�0�/)1�/��2��333�� ������ �����/�4���

 �
1

Sham DF, weissfeld AS (editors) Bailey 

and Scotts Diagnostic Microbiology.12
th
 

ed., St louis, Mosb. Inc, 2007; pp 187-214. 

7. Bradford PA. Extended-Spectrum �-

Lactamases in the 21st Century: 

Characterization, Epidemiology, and 

detection of this important resistance 

threat. Clin Microbiol Rev 2001; 14(4): 

933–51. 

8. Park YJ, Park S, Oh E, Park J, Lee K, 

Woo G, Lee K. Occurrence of Extended-

Specterum �-lactamase among 

chromosomal AmpC-producing 

Enterobacter cloacae, Citrobacter 

freundii, and Serratia marcescens in korea 

and investigation of screening criteria. 

Diagn Microbiol Infect Dis 2005; 51(4): 

265-9. 

9. Chacko B, Varaiya A, Dedhia B. 

Imipenem resistant metallo � Lactamse 

producing Pseudomonas aeruginosa. 

Indian J Med Microbiol 2008; 26(4): 398-

407. 

10.  Papaparaskevas J, Pantazatou A, Stefanou 

I, Mela V, Galatidis N, Avlamis A. 

Differences in the evolution of imipenem 

susceptibility among Klebsiella 

pneumoniae and Escherichia coli isolates 

during a 6-year period in a tertiary care 

hospital. Int J Antimicrob Agents 2007; 

29(2): 197–200. 

11.  Shakibaie M R, Shahcheraghi F, Hashemi 

A, Adeli N.S. Detection of TEM, SHV 

and PER type Extended-Spectrum �-

Lactamase Genes among Clinical Strains 

of Pseudomonas aeruginosa isolated from 

burnt patients at Shafa-Hospital, Kerman, 

Iran. Iranian J Med Sci 2008; 11(2): 49-54 

[Persian]. 

12.  Mihani F, Khosravi A. Isolation of 

Pseudomonas aeruginosa strains 

producing metallo beta lactamases from 

infections in burned patients and 

identification of blaIMP and blaVIM genes by 

PCR. Iranian J Med Microbiol 2007; 1(1): 

23-31 [Persian]� 

13.  Pitout JDD, Gregson DB, Poirel L, 

McClure JA, Le P, Church DL. Detection 

of Pseudomonas aeruginosa producing 

metallo- beta- lactamases in large 

centralized laboratory. J Clin Microbiol 

2005; 43(7): 3129-35. 

14.  Paterson DL, Bonomo RA. Extended-

Spectrum �-Lactamases: a clinical Update. 

Clin Microbiol Rev 2005; 18(4): 657-86. 

15.  Hirakata Y, Yamaguchi T, Nakano M, 

Izumikawa K, Mine M, Aoki S, et al. 

Clinical and Bacteriological characteristics 

of IMP-type metallo-�-lactamase-

producing Pseudomonas aeruginosa. Clin 

Infect Dis 2003; 37:26-32. 

��

Archive of SID

www.SID.ir


