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Agenda
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• Geno- and phenotypes

• Diagnostic principles

• Epidemiology: Global - Nordic - Local
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VRE: a short introduction
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Enterococci

gastrointestinal colonization → (opportunistic) clinical infection

Human pathogens: mainly E. faecalis and E. faecium

E. faecium mainly nosocomial pathogen

VRE

first detected in 1986

main player E. faecium

ratio VRE in clinical / screening samples: 1 / 5-10

Arias and Murray. Nat Rev Microbiol 2012; 10(4): 266–278.
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VRE geno- and phenotypes
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Genotype

Definition VVE: Sivertsen et al. 2016; Antimicrob Agents Chemother 60(7):4119-27.

Phenotype

vanB VRE
Vancomycin low/high level R
Teicoplanin S

vanB positive

Vancomycin high level R
Teicoplanin RvanA VRE vanA positive

presence in other species

VVE
Vancomycin-Variable Enterococci

Vancomycin SvanA positive

in vivo / in vitro
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Vancomycin susceptibility testing / disk diffusion
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a) c) d)b)

Examine the zone edge:

EUCAST pictures
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CULTURE
BASED

MOLECULAR 
TECHNOLOGY

How to screen for asymptomatic VRE carriage?
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rectal swab

selective agar plate

selective
enrichment
broth

PCR

• commercial / in-house, evt. clone-specific
• on swab / after enrichment

susceptibility
testing

van gene
confirmation
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VRE diagnostics: principles and pitfalls
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vanA

• Phenotypically easy to detect

• PCR specific for VRE, can be performed directly on rectal screening sample

• VVE: diagnosis of VVE dependend on molecular methods

vanB

• Low-level resistance difficult to detect

• Direct PCR on rectal screening sample is unspecific
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Further reading:
NordicAST method documents
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• Detection of glycopeptide-resistance in enterococcal isolates

• Screening for Vancomycin-resistant Enterococci (VRE) carriage

http://www.nordicast.org/d/5448?store_referer=true
http://www.nordicast.org/d/4898?store_referer=true
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E. faecium genetics: Genome plasticity
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Horizontal gene transfer of mobile genetic elements (plasmids, transposons, …)

+

Homologous recombination of the core genome

=

Adaptation to the healthcare environment through accumulation of resistance and 
virulence genes

Hospital-associated clade A1 emerged in recent decades

Gorrie et al. Microb Genom. 2019;5(7):e000283; Cattoir et al. Curr Opin Microbiol 2022, 65:73–80
Lebreton et al. mBio 2013; 20;4(4):e00534-13; van Hal et al. Genome Med 2021; 30;13(1):52.



Herlev and Gentofte Hospital

Global VRE epidemiology

10

https://resistancemap.cddep.org/AntibioticResistance.php; assessed 5.5.2022

E. faecium, vancomycin
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VRE epidemiology: EU/EEA

11

Invasive E. faecium isolates, % vancomycin R; 2020

https://www.ecdc.europa.eu/en/antimicrobial-resistance/surveillance-and-disease-data/data-ecdc

Population-weighted EU/EEA mean:

https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-surveillance-europe-2022-2020-data

11,6 %

16,8 %
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VRE-epidemiology: Nordic countries
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https://www.ecdc.europa.eu/en/antimicrobial-resistance/surveillance-and-disease-data/data-ecdc
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VRE epidemiology: Finland
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Increased incidence in 2010-12 due to vanB,

2016-19 both vanA and vanB, 5 outbreaks in different regions

ECCMID 2022 poster P0441
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VRE epidemiology: Norway

14Forekomst og molekylære genetiske analyser av bakterier med spesielle 
resistensmønstre i Norge 2021 – rapport fra nasjonalt referanselaboratorium
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VRE epidemiology: Sweden
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• Large national vanB ST80 outbreak in 2018, total 279 cases

• 16 / 21 regions reported VRE during 2020

• Total number of reported cases in 2020: -66%

SWEDRES 2020
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VRE epidemiology: Denmark

16DANMAP 2020; https://www.danmap.org/Reports/2020

vanA E. faecium

vanB E. faecium

National surveillance, clinical isolates

not typed
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Local molecular epidemiology: temporal changes
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cluster:

vanB VRE

vanA VRE

vanA VVE

17Dept. of Clinical Microbiology Herlev; ~ 3300 VRE E. faecium isolates 2015-2021; cgMLST-analysis

VVE
ST1421, CT1134 vanB VRE

ST80, CT2406
vanA VRE
ST203, CT859
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Conclusions
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E. faecium: dynamic genome → constantly changing epidemiology

Diagnostic pitfalls:

low-level resistant vanB

vancomycin-variable Enterococci (vanA)

Adapt your laboratory methods to local epidemiology

But: Be aware of new clones with different pheno-/genotypic characteristics


