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ABSTRACT 

P. aeruginosa continue to be a leading cause of nosocomial life threatening infections. Concerning 

β-lactamases, the acquired metallo-β-lactamases (MBLs) have emerged as a new threatening 

mechanism of broad-spectrum B-lactam resistance in P. aeruginosa. Unfortunately, there is not 

much information on MBLs producing P. aeruginosa clinical isolates from Saudi Arabia.  

Objectives: This work aims to detect the frequency distribution of P. aeruginosa clinical isolates 

and their antimicrobial susceptibility patterns from a military hospital, Saudi Arabia. In addition, to 

detect the occurrence of MBLs producing isolates in a trial to assess if we need a simple and 

practical test for MBLs detection and if these MBLs-producing isolates represent an emerging 

threat to the therapeutic options available at our institution.  

Subjects, materials and methods:This work was performed in the microbiology laboratory, 

Northern Area Armed Forces Hospital, Hafr Albatin, KSA, which is a 340-bed secondary care 

hospital during the period from January, 2007 to January, 2009. The study was approved by the 

Research and Ethics Committee of the Hospital. During the study period, all clinical specimens 

from in-patients were cultured using standard microbiology laboratory techniques. Suspected 

isolates were biochemically identified as being P. aeruginosa using MicroScan and API systems. All 

P. aeruginosa isolates were subjected to antimicrobial susceptibility testing by broth microdilution 

method using MicroScan customized panels and disk diffusion method. Multi-drug resistant P. 

aeruginosa (MDRPA) isolates were defined as resistant isolates to 3 or more of the following 

antimicrobial agents: ceftazidime, gentamycin, imipenem and a fluoroquinolone (ciprofloxacin or 

levofloxacin). The resistant isolates to ceftazidime and imipenem were selected for screening of 

MBLs production by using E test MBL strips. All MBL-producers by E test were subjected to PCR 

amplification for MBLs genes (blaVIM and blaIMP) using specific primers. The MIC results and 

susceptibility results categorized as susceptible (S), intermediate (I) and resistant (R) were 

compared and analyzed by WHONET software.  



Results: A total of 254 non repetitive P. aeruginosa isolates were collected during this 

work. The majority of isolates (33.1% of all isolates) were recovered from respiratory 

specimens (19.7% from sputum and 13.4% from tracheal aspirate samples), followed by 

wounds (26.7%), urine (22.1%), ear swabs (14.2%) and blood samples (3.9%). The most 

active agent was polymyxin B (100% susceptibility, MIC90: 1 mg/l), followed by tobramycin 

(91%), meropenem (85%), 

imipenem and levofloxacin (83% for each agent) and amikacine (81%). The highest 

resistance rates were to cefotaxime (57%) and aztreonam (54%) followed by 

ticarcillin/clavulinic acid (38%), cefepime (36%), ceftazidime (34%) and 

tazobactam/piperacillin (32%). Eighteen (7.4%) of the 254 isolates were defined as being 

MDR-Pseudomonas aeruginosa. By E test method, 7 of 15 resistant isolates were positive, 

of which 5 isolates yielded positive results by PCR for blaVIM gene. The remaining 10 

isolates were negative by PCR for either blaVIM or blaIMP genes. The sensitivity and 

specificity of E test methods were 100% and 80% respectively, whereas the positive and 

negative predictive values were 71.4% and 100% respectively. All VIM-producers were 

susceptible to polymyxin B (100% susceptibility), followed by ciprofloxacin (60%).  

Conclusion: This study proved the occurrence of VIM-beta-lactamase among P. aeruginosa 

clinical isolates from our hospital. These strains were resistant to all beta-lactams; 

including cephalosporines, monobactam, beta-lactam/beta-lactamase inhibitors and 

aminoglycosides and pose a serious therapeutic problem in our hospital. Considering the 

need to institute correct antimicrobial therapy for patients infected with MBL-producers 

and to prevent spread of these MDR-isolates, early detection of MBL-producing P. 

aeruginosa is important for adapting antibiotic therapy and guiding additional infection 

control precautions and limiting their hospital transmission, especially in high risk settings 

as ICUs. All clinical microbiology laboratories must routinely identify MBLs producers. Use 

of a simple and sensitive screening method like E test can accurately detect MBL in P. 

aeruginosa. Further studies are recommended for monitoring the spread of MBL-

producing organisms to ensure optimal patients care and the timely introduction of 

appropriate infection control procedures. 


