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ing all those that were positive by the E-test MBL strips. 
Therefore, there was no false positive result for E-test 
MBL strips. However, there was one MBL-positive iso-
late that was negative for the E-test MBL strips. Align-
ment of the blaNDM-1 PCR fragment sequence with 
other blaNDM-1 sequences displayed on the GenBank 
database revealed a 97-100% similarity. We submitted 
two nucleotide sequences of blaNDM-1 gene, deter-
mined in this study, to the GenBank nucleotide sequence 

database under the accession numbers of KF734093 and 
KF734094. The characteristics of the MBL positive iso-
lates are summarized in Table 3. 

Discussion 
The current emergence of carbapenemase-produc-

ing bacteria represents a major threat to the clinical ap-
plication of all beta-lactam antibiotics6. The clinical 
significance of bacteria possessing an MBL gene is their 

Primers Sequence (5′–3′) Gene Product size (bp) Reference

IMP-F GAAGCTTGGCCAAAGTCCG
bla IMP 108 Current study

IMP-R TGTAAGTTTCAAGAGTGATGCGTC

VIM-F GATTGATACAGCGTGGGGTG
bla VIM 165 Current study

VIM-R GGTGATGCGTACGTTGCC

SPM-F GCCGTTTGAAAATCTGGGTAC
bla SPM 244 Current study

SPM-R CCTTCGCTTCAGATCCTCG

NDM-F CAACTGGATCAAGCAGGAGA
bla NDM 291 Teo et al12

NDM-R TCGATCCCAACGGTGATATT

bp: basepairs, F: Forward primer pairs, R: Reverse primer pairs.

Antimicrobial agent No of isolates Sensitive % Intermediate % Resistant %

Piperacillin/Tazobactam 112 23.2 21.4 55.4

Piperacillin 112 6.2 5.4 88.4

Meropenem 112 52.7 6.2 41.1

Imipenem 112 50 8 42

Levofloxacin 112 47.3 2.7 50

Ciprofloxacin 112 34.8 1.8 63.4

Amikacin 112 35.7 12.5 51.8

Gentamicin 112 33.9 1.8 64.3

Ceftazidime 112 13.4 3.6 83

Cefepime 112 21.4 12.5 66.1

Aztreonam 112 14.3 0.9 84.8

Susceptibility of selected antimicrobials was obtained using the disc diffusion technique on Muller-Hinton agar plates and were interpreted 
according to the guidelines of the Clinical and Laboratory Standards Institute (CLSI), January 2012. No: number.

Table 1: Forward (F) and Reverse (R) primer pairs used for the detection of metallo-beta-lactamases (MBLs) in K. pneumoniae 
isolates.

Table 2: Antimicrobial susceptibility results. In this study, high-level resistance to piperacillin, ceftazidime and ciprofloxacin 
was observed. Also, from 112 K. pneumoniae isolates, 49 isolates were resistant to imipenem and meropenem.


