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MRSA 
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ÁPrevalence  in UK : ~11% 

Á In Top Ten of pathogens causing 
blood stream infections 

ÁAssociated with significant 
mortality & morbidity 

ÁColonisation / screening 



MRSA 
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MRSA 
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ÁIŀǾŜ ŀƴ ŀŘŘƛǘƛƻƴŀƭ t.tнŀ κ t.tнΩ  

 

Á2011 mecC in bovine mastitis 
ς Animals & humans all over Europe 
ς Phenotypic testing OK 
ς Chromogenic agar OK ς some variability 
ς NEG with PBP latex kits 
ς Low expression of PBP2a 
ς NEG with PCR primers 
ς Automated systems: OXA S, FOX R 
ς BSAC disc misses 29% of mecC  

ς 2-3% of MRSA 

 

mecI mecR1 mecA 



Mupirocin resistance in S. aureus 

Protein 
synthesis  
termination  

Mechanism of action: 
Binds to isoleucine (ileS) tRNA synthetase ÁLow level resistance 

ς MIC 8-256mg/L 

ς Mutation in ileS gene 

ÁHigh level resistance 

ςaL/ җрмнƳƎκ[ 

ς Acquisition of mupA gene; novel 
isoleucine tRNA synthetase. 
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Usage drives mutation 

Mupirocin usage and resistance in one Ward 
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Usage Resistance 
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Mupirocin resistance in S. aureus ς  
Detection of differentiation between low & high level resistance 

EUCAST 

ÁDisc 200ug or MIC 

ÁBreakpoints relate to nasal 
decolonisation 

ÁLow level resistance 
(Intermediate) 

ς Short term suppression 

ς Long term eradication rate are 
low 

{Җ Ґ ол 
R< = 18 
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Macrolide resistance in Staphylococci 
/Streptococci 

Protein 
synthesis  
termination  

Mechanism of action:  
Binds to 23S ribosomal subunit  ÁTarget modification 

ς erm gene methylates 23S 
ς Confers R to Macrolide-Lincosamides-

type B Streptogramins (MLSB) 
ς Expression constitutive or inducible 

ÁEfflux 
ς Msr(A) ς ABC transporter 
ς Confers R to 14 & 15-member ring 

macrolides ςtype B Streptogramins (MS) 

ÁAntimicrobial inactivation 
ς ereA/ereB ς hydrolyses macrolides 
ς lnuA ς hydrolyses lincosamides 
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Macrolide resistance in Staphylococci 
/Streptococci - Detection 

Type 3: May have inducible 
resistance (inducible MLSB) or 

other mechanism 
S R 

Type 2: Organism resistant to 
erythromycin and clindamycin 

(constitutive MLSB)  
R R 

Type 1: Organism susceptible 
to both erythromycin and 

clindamycin 
S S 

Interpretation CLINDA ERYTH 

Ery 15 ug Clin 2 ug 

Disc screen  
D- test  

Placed 12-20mm apart 

Streps: Placed 12-16mm apart 
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Macrolide resistance in Staphylococci 
/Streptococci - Reporting 

Reporting if D-test positive: 

ÁStaphylococci  & Streptococci  report as clindamycin R 
ς!ŘŘ ŎƻƳƳŜƴǘ ά/ƭƛƴŘŀƳȅŎƛƴ Ƴŀȅ ǎǘƛƭƭ ōŜ ǳǎŜŘ ŦƻǊ ǎƘƻǊǘ-term 

therapy of less serious skin & soft tissue infections as 
ŎƻƴǎǘƛǘǳǘƛǾŜ ǊŜǎƛǎǘŀƴŎŜ ƛǎ ǳƴƭƛƪŜƭȅ ǘƻ ŘŜǾŜƭƻǇ ŘǳǊƛƴƎ ǘƘŜǊŀǇȅέΦ 

ÁPre 2015 EUCAST (v4) & 2014 BSAC (v13): 
ς Staphylococci ς report as R 

ς Streptococci ς report as S 
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VRE Prevalence 
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Á3rd most common cause of nosocomial blood stream infections 

ÁAccount for 10-25 % of all blood stream infections 

ÁE. faecium & E. faecalis predominate 

ÁUK & Europe prevalence 
ς E. fcm / 10-25% VRE, E. fcl / 1-3% VRE 

ÁColonisation implicated 



Gram +ve Cell Wall Biosynthesis 
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Glycopeptide - mode of action 

vanA 
vanB 
vanD 
vanM 

vanC 
vanE 
vanG 
vanL 
vanN 
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VRE - Mechanism of Glycopeptide resistance  

vanA / vanB  vanS  vanR  vanH  vanX  vanY  vanZ  

Ligase ï 
adds 
lactate or 
serine to 
D-ala  

Membrane 
protein ï 
detects 
presence 
of Vanc  

Turns on 
all other 
van genes  

Synthesises 
D- lactate  

DD 
dipeptidase 
ï cleaves D -
ala ï D-ala  

Cleaves D -ala 
from 
pentapeptide  

Associated 
with 
teicoplanin 
R ï 
mechanism 
unclear  
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VRE ς Types of Glycopeptide Resistance 
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Acquired resistance 

ÁSpecies 
ς E. faecalis 

ς E.faecium 

ÁGenes 
ς vanA, vanB, vanD, vanE, vanG, 

vanL, vanM, vanN 

ÁTransposable elements 
ς Outbreak associated 

Intrinsic resistance 

ÁSpecies 
ς E. gallinarum 

ς E.flavenscens 

ς E. casseliflavus 

ÁGenes 
ς vanC 

ÁChromosomal 
ς Not outbreak associated 



VRE ς Level of resistance 
Acquired resistance  

Intrinsic 
resistance  

High level  Variable  Moderate  Low level  Low level  

vanA  vanM  vanB  vanD  vanE  vanG  vanL  vanN  vanC1,2,3  

Vancomycin 
susceptibility  

R R R- r R r r  r  r  r  

Teicoplanin 
susceptibility  

R R S R-R S S S S S 

Transferability  +  +  +  -  -  +  -  +  -  

Main 
enterococcal  spp  

Fcm/ Fcl/
other  

Fcm Fcm/ Fcl Fcm/ Fcl Fcl Fcl Fcl Fcm Gal/ Cas 

Expression  I  ? I  C I/C  I  I  C C/I  

Genetic location  
Plasmid 

(Chr )  
Plasmid 

(Chr )  
Chr   

(plasmid)  
Chr   

(plasmid)  
Chr  Chr  ? Chr  Chr  

Precursors end  Lac Lac Lac Lac Ser  Ser  Ser  Ser  Ser  
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VRE ς Phenotypes 
    VAN  TEIC 

vanA   >128  >16 

vanB   16-64  1 

vanC/D  2-32  0.5-1 

 

vanD (E. faecium) 64-128 4-8 

vanA    >256  4 

vanA genotype with vanB phenotype 
vanD genotype with vanB phenotype 

Species ID 
important 

E. gallinarum    - vanA / vanB 
E. raffinosus     - vanA  

But not 
always 
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Susceptibility Testing 

Glycopeptides  

MIC breakpoint 
(mg/L)  Disk 

content 
(µg)  

Zone diameter breakpoint  
(mm)  

S Ò R >  
S Ó R <  

Teicoplanin  2 2 30  16  16  

Vancomycin  4 4 5  12  12  
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Disc diffusion - EUCAST 
Á 5ug vancomycin disc 

Á 30ug teicoplanin disc 

Á 0.5 McFarland inoculum on MHA 

 

Á Incubation at 35± 1° C in air for 24 hours ς longer 
incubation time due to inducible nature of vanA/B 
resistance 

Á Look for small colonies or diffuse edge. 



Linezolid resistance in Enterococcus 
faecalis 

ÁOptrA gene ς plasmid mediated 
transporter 

ÁResistance alert 2012 - cfr gene  

ÁCfr gene ς plasmid mediated 23S RNA 
methlytransferase 

ÁAny isolates R by disc (<19mm) or MIC 
(>4mg/L) should be referred 

ÁPlasmid mediated so transferable 
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ÁResistance rare <1% 

ÁMost commonly caused by mutation (G2576T) 

ÁResistance alert in June 2016 ς optrA gene 

 

 

Protein 
synthesis  
termination  


