Purpose- Methicillin Resistant Staphylococcus aureus(MRSA) has spread globally in both hospital and community settings posing a major threat to global health. Increasing prevalence of healthcare-associated MRSA (HAMRSA) infections is most often based on wide dissemination of particular epidemic clonal lineages of the S. aureus population. 

Use of different methods of DNA-based molecular typing will reveal human-adapted MRSA and have been widely applied for studying MRSA.

Methods-This is a prospective study for 2 yrs. with a total target sample size of 600.
-Clinical S aureus  isolates from inpatients/outpatients=200
-Corresponding nasal sampling from clinical MRSA positive patients =200
-Community nasal S.aureus isolates=200
-S.aureus isolates from clinical specimens like wound swabs, tracheal aspirates, bronchial lavage, cerebrospinal fluid, brain abscess pus, blood, shunt tips, central line tips etc submitted to Neuromicrobiology laboratory NIMHANS formed the study material
-Corresponding nasal sampling of the patients with MRSA isolates in the above clinical specimens was performed

- Isolation, identification and confirmation of the S aureus as MRSA was performed by phenotypic laboratory methods as per CLSI guidelines

-Molecular characterization

PCR I - 16srRNA (Staphylococcus genus specific), nuc (S.aureus species specific) and mecA (determinant of methicillin resistance) genes

PCR II - SCCmec typing: SCCmec typing of the MRSA isolates to classify them as HA (Type I, II,III) and CA (Type IV, V) MRSA.
Results-

No duplicates were included in the study.

All the 833(454=233+146) S.aureus isolates were processed for methicillin resistance using cefoxitin disc diffusion method or by automated system (Vitek) in few of the isolates in diagnostic ambiguity, along with antimicrobial sensitivity. 
-146(16.2%) nasal S.aureus isolates were isolated out of 904 nasal sampling performed on the inpatients of the Institute protocol of entry screening. 

-MRSA was identified in 134/454(29.5%) clinical samples and; 44/146(30%)(14 corresponding+30 noncorresponding) nasal samples.

-Among 134 clinical MRSA patients, corresponding nasal sampling was performed wherein nasal MRSA was isolated in 14(10.4%) of the patients 

-A total of 500 nasal swabs from community was obtained of which 233 were S.aureus. 

  4/233(1.7%) were MRSA isolates.

-A total of 182 MRSA isolates including 134 clinical, 4community nasal, 44 nasal Screening MRSA isolates{(14/44)corresponding and (30/44)  non corresponding},were obtained altogether.

In this study, all the genotypically proven MRSA (n=126) were epidemiologically classified as Hospital acquired infection or community acquired according to CDC criteria. 

-SCCmec typing of the clinical isolates showed 48.4% belonged to type III followed by 12.7 % type V and 6.3% type IV. There were 18% of the isolates which were non-typeable and 14.3% had multiple bands. 

- With special reference to 14 CNS MRSA infection including 8 CSF and 6 Brain abscess pus, we found Type III- 4, Type IV- 1, Type V -6, Type III&IV- 2, Type III&V- 1,implying CA MRSA CNS infections are high compared to HA MRSA in our patients(ref published data from our Institute). 
There was concordance of the SCC mec typing between the 13 corresponding clinical and nasal isolates except in one of the pus isolates where both belonged to different SCCmec types

Conclusion

-Of the total 182 MRSA strains tested when subjected to PCR I, revealed 8/134(5.97%) and 3/44(6.8%) of the clinical and nasal isolates respectively, approximately 6% of each,  to be sensitive Staphylococcus aureus (non-MRSA) strains, but identified as MRSA by conventional phenotypic methods. 

-This gives a comparative picture of the sensitivity of molecular method compared to phenotypic, in identification of the resistant strains, an advantage of the former method to detect the resistant parameter. 
-Thus the use of highly sensitive PCR techniques should be employed in diagnosis of resistant strains to provide appropriate identification hence treatment and quality patient care.

-This suggests that surveillance of nasal MRSA carriage state followed by decolonization is essential in a hospital setting to prevent self infection and spread.

In thisstudy, we have analyzed the significance of  screening for MRSA in the hospital and community and the importance of  corresponding nasal screening in patients with clinical MRSA positivity thus establishing the epidemiology in both hospital and community setting ;genetic relatedness of the clinical and corresponding nasal isolates, the role of the latter forming the source of infection in the concerned/respective individual thus indicating the scope for future work

-Evaluation and assessing the feasibility of PCR in providing a more confirmatory result compared to phenotypic method
-Utility of PCR in diagnostics with implication in therapy and management of both colonized and infected patients

