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Whole genome sequencing 
(WGS) provided valuable support 
to the investigation of an MRSA 

cluster in a hospital setting  
 
 
 
 
 
Routine WGS testing of S. aureus 

would provide information for 
the effective management of 

incidents 
 
 
 

 
  

 
Introduction: Staphylococcus aureus is a common cause 
of infections in hospital inpatients and meticillin-
resistant S. aureus (MRSA) is responsible for around 
16% all HCAIs. Molecular typing methods have included 
multi-locus sequence typing (MLST), spa typing and 
pulsed field gel electrophoresis (PFGE). These have 
been used as the main methods for investigating 
transmission in hospital clusters and outbreaks. 
However, conventional molecular typing approaches 
frequently struggle to discriminate between isolates in 
the healthcare setting, particularly where a limited 
number of MRSA clonal lineages predominate, as in the 
UK. Alternative molecular techniques have therefore 
been sought to provide additional discrimination to 
detect clonal transmission events. Whole genome 
sequencing (WGS) has expanded knowledge of clinical 
and epidemiologic aspects of MRSA, including 
transmission. WGS has been proposed to replace spa 
typing and PFGE, but its place has yet to be established 
for routine outbreak analyses. A cluster of EMRSA-15 
(the predominant strain circulating in hospital setting in 
the UK) provided us with an opportunity to compare 
typing methods for resolving suspected linked cases. 
 
Methods: A cluster of MRSA colonisations occurred 
over six weeks on a surgical ward and was subsequently 
controlled by ensuring adherence to appropriate 
infection and prevention precautions. It was established 
that isolates from seven patients were linked in both 
time and place, with all patients staying in one of two 
bays. There were no common links in terms of theatres, 
procedures or theatre staff. Six isolates were typed 
using spa typing and PFGE by the National Infection 
Service. In addition, isolates were genome sequenced 
and their genetic relatedness was assessed using 
SnapperDB, a single nucleotide polymorphisms (SNP) 
based typing method. Results were compared with 
those obtained from both the affected hospital and 
neighbouring hospitals over the previous three years on 
the reference laboratory database. Phylogeny based on 
maximum likelihood analysis of core genome SNP was 
inferred using RAxML and drawn using Figtree software. 
 
Results: To the local team, results of spa typing and 
PFGE appeared different (figure). However, PFGE and 
genome clustering did provide concordant results and 
linked the six isolates to two independent events of 
transmission of the EMRSA15 strain. Results from WGS 
were more closely aligned to results of PFGE than to 
spa typing. SNP addresses showed that all isolates 
belonged to a single monophyletic clade (within 25 SNP 
distance). Isolates formed two distinct sub-clades of 
triplets, each clustered within 5 SNP distance. 
Comparison with genome sequences of local EMRSA15 
isolates suggested the presence of an endemic strain, 
probably introduced several years previously.  
 
 
 
 
 
 
 
 
 
 
Conclusion: WGS provided valuable support to the 
investigation of an MRSA cluster in a hospital setting. 
Our findings suggested the presence of local clades of 
EMRSA15, rather than introduction of a new clades 
from neighbouring hospitals. This finding supports 
previous results from WGS analyses and demonstrates 
how WGS can be useful in the investigation of EMRSA 
transmission at a local level when results are compared 
to findings from a large regional or national database. 
Routine WGS testing of S. aureus would provide 
improved discrimination and better support for the 
management of clusters and outbreaks. 

Patient No. Day spa type PFGE result WGS (SNP address) 

1 0 t608 EMRSA-15 new variant A CC22-40.1764.1944.2549 

2 8 t020 EMRSA-15 new variant A CC22-40.1764.1944.2490 

3 16 t608 EMRSA-15 new variant B CC22-40.46.1990.2556 

4 17 t020 EMRSA-15 new variant C CC22-40.46.842.2588 

5 26 t020 EMRSA-15 new variant C CC22-40.46.842.2586 

6 29 t020 EMRSA-15 new variant C CC22-40.46.842.2611 

7 33 t020 EMRSA-15 new variant A CC22-40.1764.1944.2549 


