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            During the period from November 2021 to March 2022, 203 specimens (65 foot 

ulcer swabs, 46 urine samples, 42 wound swabs, 31 nasal swabs, and 19 sputum samples) 

were collected from al-Azadi teaching hospital, the public health laboratory, and the 

specialized medical clinics in Kirkuk, besides several private laboratories. The diagnosis 

was made based on cultural characteristics and biochemical properties, and it was 

confirmed using the VITEK 2 compact system. Out of 162 (79.8%) positive bacterial 

growths, 56 (27.6%) isolates were identified as Staphylococcus aureus. 

            The rate of S. aureus isolates according to the source of samples showed that the 

highest isolates were from foot ulcer swabs (48.2%), then urine (19.6%), and the lowest 

was from sputum (3.6%). 

            The antibiotic susceptibility of S. aureus isolates tested against 10 different types of 

antibiotics showed an obvious level of resistance. The maximum resistance was at 100% 

against Oxacillin, followed by Levofloxacin (78.6%), Chloramphenicol and Linezolid 

(75%), Clindamycin (67.9%), Tetracycline (58.9%), and Cefoxitin (32.1%). The S. aureus 

isolates showed the lowest rates of resistance toward vancomycin, with sensitivity rates 

reaching up to 96.4%. Finally, all isolates showed sensitivity to imipenem and rifampicin. 

            In addition, out of 56 isolates, 55 (98.2%) showed patterns of multidrug resistance. 

As 18 (32.1%) of the isolates were resistant to 6 antibiotics, and 4 (7.2%) of them showed 

resistance against 3 antibiotics. While the highest resistance rate of 21 (37.5%) was 

observed in the group that resisted 5 antibiotics. 

    The biofilm-producing ability of the isolates was evaluated by using pre-sterilized 96-

well polystyrene microtiter plates. The results showed that 54 (96.4%) isolates can form 

biofilms, but in different ways: 22 (39.3%), 17 (30.3%), and 15 (26.8%) isolates formed 

strong, moderate, and weak biofilms, respectively. Only 2 (3.6%) of the isolates were non-

biofilm producers. There was a significant relationship between strong biofilm production 

and MDR (p-value < 0.05) except for three antibiotic categories, which were non-

significant (p-value > 0.05). 
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II 

 

            All isolates were subjected to polymerase chain reaction techniques in a monoplex 

pattern to amplify MSCRAMMs (fnbA, fnbB, clfA, clfB, fib, ebps, eno, and cna) genes. The 

prevalence of the genes was 66.1%, 60.7%, 96.4%, 100%, 53.6%, 91.1%, 96.4%, and 

89.3%, respectively. Finally, the result showed a highly significant (p-value < 0.01) relation 

between the MSCRAMMs genes and both the source of samples and biofilm formation. 

 


