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ABSTRACT

Methicillin-resistant Staphylococcus aureus (MRSA) is one of the major causes of
hospital and community acquired infections. Drug resistance among Staphylococci is
global burden which is associated with significant morbidity and mortality around the
world. This study was conducted to determine the prevalence of MRSA, antibiotic
resistance pattern of the isolates and prevalence of Panton Valentine leukocidin (PVL)
genes among MRSA isolates. This study was conducted for a period of three years (2012-
2015) at the Manipal Teaching Hospital, Pokhara, Nepal.

A total of 400 isolates were collected from various clinical specimens including hospital
units (Operation theaters and Intensive Care Units). Antibiotic susceptibility testing was
performed by Kirby-Bauer disc diffusion method. Primary screening for MRSA was
performed by disc diffusion test with cefoxitin (30 pg) and oxacillin (1 pg) discs, further
confirmed by cefoxitin MIC test and detection of mec4d gene by Polymerase Chain
Reaction (PCR). Inducible clindamycin resistance was detected by D test. Multiplex PCR
was used for the detection of PVL genes. Biofilm was detected by microtitre plate

method.

Out of 400 S. aureus isolates, 139 (34.7%) were MRSA. Among the MRSA isolates, 74
(53.2%) were from inpatients, 58 (41.7%) isolates were from outpatients and 7 (5%)
isolates were from hospital units (OT and ICUs). More than 65% of the MRSA isolates
were resistant to ciprofloxacin, erythromycin and cotrimoxazole while less than 15%
were resistant to amikacin, clindamycin and tetracycline. None of the isolate was resistant
to vancomycin. Inducible clindamycin resistance was found in 54 (25.4%) isolates. A
total of 148 isolates of S. aureus were tested for biofilm assay, 94 (63.5%) were MRSA
and 54 (36.5%) were MSSA. Biofilm was detected in 32.4% (48/148) of the isolates. Out
of the total of 94 MRSA isolates tested, 39 (41.5%) were biofilm producers. Panton
Valentine leukocidin (PVL) genes were detected in 79 (56.8 %) of the 139 MRSA
isolates. Majority (75.5%) of PVL positive strains were isolated from pus samples. High
prevalence (90.4%) of PVL among community acquired MRSA was found and only 7.1%
hospital acquired MRSA were positive for PVL genes. No PVL genes were detected
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among the hospital environmental isolates. Thus, PVL can be used as marker for
community acquired MRSA. Antibiotic resistance in PVL negative MRSA isolates was
higher as compared to PVL positive MRSA. Out of 112 hospital staff tested, only 8

(7.1%) were found positive for MRSA nasal carrier.

This study showed a high prevalence of MRSA in our hospital. There is need for regular
surveillance of antibiotic resistance, standardization of laboratory methods for detecting
methicillin resistance and performing antibiotic susceptibility testing in developing
countries like Nepal. Screening of erythromycin resistant isolates would minimize
clinical failures associated with clindamycin therapy. Association of PVL genes among
community acquired MRSA may increase their virulence and is a matter of concern.
Biofilm formation by MRSA isolates is challenging for clinicians as majority of biofilm

producing MRSA isolates were found multidrug resistant.

Key words: Antibiotic resistance, Methicillin-resistant Staphylococcus aureus (MRSA),

mecA, PVL, Biofilm, Clinical specimens.
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