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Vancomycin-Resistant Enterococci (VRE)
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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 Ampicillin R E. faecium

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

Arias and Murray. Nat Rev Microbiol 2012; 10(4): 266–278.



Copenhagen University Hospital - Herlev and Gentofte, Denmark
Afdeling for Klinisk Mikrobiologi

Barbara Juliane Holzknecht

VRE epidemiology

3https://www.ecdc.europa.eu/sites/default/files/documents/Antimicrobial%20resistance%20surveillanc
e%20in%20Europe%202023%20-%202021%20data.pdf

NO: 0,5 %
SE: 0,3 %
FI: 0,4 %
DK: 10,6 %
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Vancomycin resistance / mechanism
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Gene complex:

figure: Arthur et al. Antimicrob Agents Chemother 1993;37(8):1563-71.

→ Altered binding site:

→ Vancomycin cannot bind to cell wall precursors
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Different van genes: principles and pitfalls
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vanA vanB

high level resistance

(nearly) only described in enterococci

Gene can be silent, but reactivated:

vancomycin-variable enterococci (VVE)

low (-high) level resistance

present in many non-enterococci

diagnosis dependend on PCR

PCR on screening sample: high specificity PCR on screening sample:
low specificity
low positive predictive value

other acquired van-genes seldom: e.g. vanD
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CULTURE
BASED

MOLECULAR 
TECHNOLOGY

Swab or
other specimen

selective agar plate

selective
enrichment
broth

PCR

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

AST and/or
other phenotypic
characterisation

gene
confirmation
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One size does not fit all
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Exact protocol

• Depending on local epidemiology

• Depending on local needs for rapid reports

• Depending on resources/availabilities
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Balancing screening test
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Selective and
targeted

Broad enough
to cover all 

relevant types / 
clones

Including
coming clones!
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ECCMID 2023 / Late Breakers, Outbreaks and public health emergencies

O1147: Analysis of a current vancomycin resistant Enterococcus faecium (VREfm) 
outbreak implies the need for an adapted diagnostic algorithm

R. Nijhuis 1, A. Smilde 2, F. Stegeman 2, A. Weersink 1, A. Gigengack 2.

1Laboratory for medical microbiology and medical immunology, Meander Medical Center -
Amersfoort (Netherlands), 2Department of hygiene and infection prevention, Meander Medical Center - Amersfoort (Netherlands)

Multiclonal outbreak, vanA and vanB

2 vanB clones grew badly on Brilliance VRE agar, exact mechanism remains unclear

Adaption of diagnostic algorithm:

positive vanB PCR on enrichment media (Ct-value <30) handled as VRE-positive

change of chromogenic media (CHROMAgar VRE)
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Comparison of 5 selective chromogenic plates

12Boschert AL et al. Antibiotics. 2023 Mar 29;12(4):666.  

187 E. faecium isolates, 119 van gene positive (incl. 14 vancomycin S vanB)
Plates streaked with 10 µL bacterial suspension McF 0.5
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clinical VRE isolates
screening VRE isolates

Clonal comparison VREfm
Clinical* versus screening isolates

*vanA/vanB PCR on all clinically significant E. faecium
→ no phenotypic bias
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A reminder: the EUCAST warning

14https://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Warnings/Warnings_docs/Warning_-
_glycopeptide_gradient_tests_in_Enterococci.pdf

Klare I et al. J Antimicrob Chemother 2019; 74: 2926–2929.

68 vanB isolates, MIC 2-8 overrepresented:

3 different gradient tests
Sensitivity 61-63%
increased to 89-96% using ”macromethod” (higher
inoculum, richer medium, longer incubation)

Reference broth microdilution
Sensitivity 72% after 24h, increased to 100% after 48h
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A reminder: the EUCAST warning

15https://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Warnings/Warnings_docs/Warning_-
_glycopeptide_gradient_tests_in_Enterococci.pdf

Klare I et al. J Antimicrob Chemother 2019; 74: 2926–2929.

“We remind users of the EUCAST standard disk 
diffusion test for vancomycin in Enterococcus spp. to 
measure the zone (suspect resistance if <12 mm), 
and to note whether the zone edge is sharp or fuzzy 
(suspect resistance if fuzzy) and to take into account
any colonies inside the inhibition zone (suspect 
resistance if colonies in zone). Either of these 
phenomena indicates glycopeptide resistance and a 
PCR should be performed to confirm or exclude the 
presence of vanA and vanB.”

68 vanB isolates, MIC 2-8 overrepresented:

3 different gradient tests
Sensitivity 61-63%
increased to 89-96% using ”macromethod” (higher
inoculum, richer medium, longer incubation)

Reference broth microdilution
Sensitivity 72% after 24h, increased to 100% after 48h
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Conclusions
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• vanA = easy: high resistant, only in enterococci

• vanB = more difficult, low (-high) resistant, prevalent in other bacteria

• VVE = vanA positive, but phenotypical susceptible, very difficult

• VRE screening algorithm to be adapted to local epidemiology and needs

• Be aware of new clones and changing epidemiology!


