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Detection and antibiotic susceptibility of MRSA were 
determined using the Vitek II system (P-580 and P-613 
card, bioMérieux, Marcy l’Etoile, France).). The spa 
gene was amplified and sequenced and typing was per-
formed through the Rindom Spa server (spaserver.ridom.
de). The isolates were further analyzed by RAPD using 
the primer BG24.  Analysis of the RAPD patterns and 
construction of the phylogenetic tree were performed us-
ing the BioNumerics software (Applied Maths, NV, Sint-
Martens-Latem, Belgium).

Results
Nine different spa types were detected: t003 (39.3%), 

t037 (17.8%), t044 (14.2%), t131 (7.2%), t481 (7.2%), 
t127 (3.6%), t264 (3.6%), t422 (3.6%), and t551 (3.6%) 
(Table 1). All isolates were sensitive to cotrimoxazole, 
vancomycin, teicoplanine, linezolid and daptomycin. 

The most common type of the present study was t003, 
with all these strains presented similar antimicrobial re-
sistance. All t003 strains were resistant to ciprofloxacin 

(MIC≥8), clindamycin (MIC≥8), erythromycin (MIC≥8) 
but sensitive to gentamicin (MIC≤0.5). Regarding the 
t003 strains’ sensitivity to fucidic acid, 5 were sensi-
tive (MIC≤0.5), 2 intermediate (MIC=4) and 4 resistant 
(MIC≥32). 

The second most prevalent type was t037 with the 
following antimicrobial resistance phenotype: sensitive 
to clindamycin (MIC≤0.25), erythromycin (MIC≤0.25) 
but resistant to gentamicin (MIC≥16), ciprofloxacin 
(MIC≥8) and fucidic acid (MIC≥32).

T044 strains were sensitive to ciprofloxacin (MIC≤0.5) 
and gentamicin (MIC≤0.5) but resistant to clindamycin 
(MIC≥8) and erythromycin (MIC≥8).

RAPD analysis revealed three main clusters, one con-
tained strains from Plastic surgery (from May to Novem-
ber 2010), the second from Orthopedic and Plastic surgery 
wards (from May 2010 to April 2011) and the third clus-
ter contained strains from the Intensive Care Unit isolated 
during April 2011. MRSA isolates of the same spa type 
presented similar clustering in RAPD analysis (Figure 1). 

Table 1: Spa types of the 28 Methicillin-resistant Staphylococcus aureus (MRSA) isolates tested. The distribution of nine 
different spa types detected in the hospital wards during the year.

ID Sex Age Ward Specimen Date Spa type
1 M 62 Haematology wound June 2010 t003
2 M 70 Pulmonary BAL June 2010 t003
3 F 88 Int. medicine urine Nov 2010 t003
4 F 62 Plastic surgery wound May 2010 t003
5 M 23 Plastic surgery wound July 2010 t003
6 M 35 Plastic surgery wound Sept 2010 t003
7 M 24 Plastic surgery catheter Oct 2010 t003
8 M 30 Pulmonary sputum May 2011 t003
9 M 75 Pulmonary sputum May 2011 t003
10 M 84 CCU ΒΑL Aug 2010 t003
11 M 65 Surgery wound May 2011 t003
12 M 71 ICU PTC April 2011 t037
13 M 30 ICU wound April 2011 t037
14 Μ 71 ICU PTC April 2011 t037
15 Μ 30 ICU PTC April 2011 t037
16 Μ 30 ICU catheter April 2011 t037
17 M 40 Plastic surgery wound July 2010 t044
18 Μ 47 Orthopedic wound Febr 2011 t044
19 Μ 42 Orthopedic wound April 2011 t044
20 M 38 Plastic surgery wound Nov 2010 t044
21 Μ 86 Int. medicine wound Oct 2010 t127
22 Μ 31 Orthopedic wound Nov 2010 t131
23 Μ 31 Orthopedic wound May 2010 t131
24 F 74 Orthopedic wound Sept 2010 t264
25 M 75 Haematology blood April 2011 t422
26 M 35 Plastic surgery wound Oct 2010 t481
27 F 35 Plastic surgery wound Nov 2010 t481
28 M 64 Pulmonary blood Jan 2011 t551

F: female, M: male, BAL: bronchial alveolar lavage, PTC: protected tracheal catheter, CCU: coronary care unit, ICU: intensive care unit, Int. 
Medicine: internal medicine.




