
Abstract 

Staphylococcus aureus is considered both as an opportunistic pathogen colonizing the 

upper respiratory tract and etiological factor of multiple infectious diseases. Infections caused 

by S. aureus in elderly are characterized by a high morbidity and mortality rates as well as a 

significant economic burden for medical facilities. Elderly residing in nursing homes are at 

high risk for S. aureus colonization and subsequent endogenous infection. Close contacts 

between residents and personnel, advanced age of residents and the presence of comorbidities 

can intensify the circulation of S. aureus in the environment and increase the chances of 

transmission among people. Due to resistance to antibiotics and high virulence, MRSA 

(methicillin-resistant Staphylococcus aureus) strains are considered as a significant health 

threat for elderly. 

The aim of the study was to determine the prevalence of S. aureus colonization in 

residents and personnel of a nursing home and identify risk factors for S. aureus carriage. The 

study also aimed at investigating the molecular characteristic of S. aureus collected during the 

study, including the virulence of MRSA strains. The study was approved by the Bioethics 

Committee at the Medical University of Lublin (KE 0254/59/2016). Written informed consent 

was obtained from each individual before participation. 

To determine the prevalence of S. aureus colonization and the type of carriage, swabs 

were taken four times a year from the anterior nares and the throat of the participants. Clinical 

material was collected in 2018 year in nursing home located in Lublin. Simultaneously, to 

identify risk factors for S. aureus carriage, questionnaires were collected. Study involved 

screening of 102 participants: residents and personnel of a nursing home. S. aureus was 

identified with the use of quick tests and the Vitek 2 Compact system. Antimicrobial 

susceptibility testing was conducted with the use of the above mentioned system and disc-

diffusion method according to the European Committee on Antimicrobial Susceptibility 

Testing guidelines (EUCAST 2018). The presence of MRSA was confirmed by the detection 

of mecA gene.  

The genetic relatedness of all collected S. aureus strains was determined with the use 

of MLVF (multiple-locus variable-number tandem repeat fingerprinting) method. The 

relatedness of MRSA was additionally investigated with the use of PFGE (pulse-field gel 

electrophoresis) method. To determine what sequence types of MRSA are present in the 

nursing home environment, MLST (multilocus sequence typing) and SCCmec typing were 

applied. To determine the virulence of MRSA, the genes responsible for toxins (sea, seb, sec, 



sed, see, eta, etb, tst, luk-S-F-PV) and adhesins (eno, fnbA, fnbB, cna, ebpS, fib, bbp, operon 

icaADBC) production were detected.  

Participants were classified as persistent S. aureus carriers when S. aureus was 

isolated at least three out of four sampling periods from the anterior nares and/or throat. The 

rest of the participants colonized with S. aureus were classified as intermittent carriers. 

Longitudinal analysis revealed that 69.1% of residents and 83.8% of personnel were 

colonized with S. aureus at least once during the study. As much as 34.5% of residents and 

40.5% of personnel were classified as persistent S. aureus carriers. High seasonal fluctuations 

of MRSA colonization rates were observed. MRSA colonization rates in residents ranged 

from 0% in winter to 5.4% in spring, while in personnel from 0% in winter to 13.5% in 

summer. 

Statistical analysis showed that residents aged more than 85 years old were at high risk 

for intermittent S. aureus carriage (p=0.02). The only significant risk factor in personnel 

group predisposing to the intermittent type of S. aureus carriage was lack of antibiotic courses 

during the study (p=0.019). No statistically significant risk factors for MRSA colonization 

were identified. 

Genotyping involved 242 S. aureus strains. Nineteen MRSA strains were identified. 

Genotyping revealed a high genetic diversity of MSSA (methicillin-susceptible 

Staphylococcus aureus), but low of MRSA. The presence of homologous genetic variants of 

both MSSA and MRSA in participants was observed multiple times. The MLST analysis 

identified three novel sequence types: ST6293 (CC8), ST6295 (CC8), ST6294 and epidemic 

EMRSA-15 strain. Sequencing identified novel variant of pta gene encoding phosphate 

acetyltransferase. A large proportion (69.1%) of MRSA strains were nontypable with 

SCCmec typing. Virulence genes sec, eta, etb, luk-S-F-PV, bbp, ebpS were absent. The most 

prevalent were genes encoding for staphylococcal enterotoxins. 

The occurrence of homologous MSSA and MRSA genetic variants in participants 

demonstrates their transmission in a nursing home. The presence of colonization with novel 

sequence types of MRSA characterized by a unique virulence patterns underlines the need for 

monitoring the spread of MRSA in a nursing home. 


