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We compared ChromID VRE medium with Enterococcosel containing vancomycin for the detection of
vancomycin-resistant Enterococcus in 1,007 specimens. ChromID VRE in combination with Gram straining
provided a higher specificity than Enterococcosel, irrespective of the incubation time and enrichment.

Glycopeptide-acquired resistance has emerged in Enterococ-
cus faecalis and Enterococcus faecium, which are designated
vancomycin-resistant Enterococcus species (VRE). The resis-
tance phenotype VanA is the most common and features high-
level resistance to both vancomycin and teicoplanin. hospital
outbreaks of VRE have been reported extensively in the
United States, with a prevalence as high as 47% in some
studies (2). In Europe, a high prevalence has also been ob-
served in the United Kingdom (10.4%) and Italy (19.6%) (9).
In France, the prevalence remains low (�2%) (12, 17). How-
ever, an outbreak of VRE was observed in 2004 in the teaching
hospital of Clermont-Ferrand (14). Since then, at least five
others have been reported in French hospitals (8, 15). Early
detection of VRE in fecal specimens is important for nosoco-
mial prevention measures, epidemiologic infectious disease
follow-up, and also prevention of vancomycin-resistant Staph-
ylococcus aureus emergence (10, 19). Several agar and broth
medium formulations containing vancomycin have been devel-
oped for this purpose (1, 3, 5, 11, 13, 18, 20). However, no
consensus has been established for medium base, vancomycin
concentration, or method of use. ChromID VRE is a new
selective chromogenic medium developed for the detection
and identification of vancomycin-resistant E. faecium and E.
faecalis. The aims of this study were to assess the performance
of chromID VRE medium in a low-prevalence context and to
determine the best method of use. ChromID VRE was com-
pared with a modified bile esculin agar, which is one of the best
media for the isolation of VRE (3).

A total of 1,007 fecal specimens (861 rectal swabs and 146
stool samples) were plated directly or after overnight enrich-
ment in brain heart infusion broth (bioMérieux) with 3 �g/ml
vancomycin onto chromID VRE (bioMérieux, Marcy l’Étoile,
France) and Enterococcosel agar (Becton Dickinson, Cock-
eysville, MD). These media contained 8 �g/ml vancomycin.
The plates were incubated aerobically at 37°C and examined

after 24 h and 48 h of incubation. Identification by chromID
VRE was based on the detection of enzymatic activity. E.
faecium was stained purple, and E. faecalis was stained blue or
blue-green. Enterococci had brownish black to black halos on
Enterococcosel with vancomycin (BEAv). Biochemical identi-
fication and antibiotic testing were performed with Vitek 2 GP
and Vitek 2 AST-P532 cards (bioMérieux). Vancomycin and
teicoplanin MICs were determined by E-test for resistant
strains. The identification of VRE was confirmed by molecular
investigation with the GenoType Enterococcus test (Hain Life-
science, Nehren, Germany) (6).

In 1,007 specimens, 22 VRE were detected with the chromID
VRE and BEAv media. These VRE were E. faecium carrying
the vanA gene. The large number of samples investigated dur-
ing this study and the low prevalence of VRE provided the
opportunity to explore the false positives. The sensitivities of
the chromID VRE and BEAv media were similar under vari-
ous conditions of use (Table 1, P � 0.05). The rate of VRE
detection was significantly increased by the enrichment step, as
previously demonstrated (7, 11, 16). However, fecal carriage of
these VRE was transitory in patients and this increased sensi-
tivity may not be essential for the management of most out-
breaks (4). The comparison of our results with those of other
studies is difficult since in most of the latter direct plating was
used without enrichment methods. In our study, when enrich-
ment was not performed, the sensitivity of chromID VRE was
92%. The same sensitivity was found in our laboratory for
VCA3 agar (5). The bile-esculin-based media supplemented
with vancomycin had sensitivities of 80 to 100% (1, 3, 20).
Other agar formulations have been tested, but their sensitivi-
ties were low (40 to 80%) (3, 13, 20).

Unlike BEAv, ChromID VRE conferred characteristic col-
ors of E. faecalis and E. faecium that were different from those
of Enterococcus gallinarum, Enterococcus casseliflavus, and
gram-positive bacilli (n � 114). However, colonies of yeast
(n � 124) and gram-negative bacilli (n � 53) could be confused
with VRE. Yeasts isolated on chromID VRE were mainly
detected after 48 h of incubation (�80%) (Fig. 1). Addition-
ally, 23 Enterococcus strains susceptible to vancomycin grew
after 48 h of incubation on chromID VRE, compared to 6 on
BEAv. Most gram-positive bacteria were isolated on BEAv
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TABLE 1. Sensitivity, specificity, PPV, and NPV for chromID VRE and BEAv media with 24h and 48h of incubation with or without an
enrichment step and without or with Gram staininga

Enrichment
(incubation time �h�)

and medium used
TP FP TN FN Se Sp PPV NPV

Yes (24)
chromID VRE 22 48 937 0 100 95.13 31.43 100.00

22 1 984 0 100 99.90 95.65 100.00
BEAv 22 89 896 0 100 90.96 19.82 100.00

22 52 933 0 100 94.72 29.73 100.00

No (24)
chromID VRE 12 17 968 10 54.55 98.27 41.38 98.98

12 0 985 10 54.55 100.00 100.00 98.99
BEAv 9 25 960 13 40.91 97.46 26.47 98.66

9 24 961 13 40.91 97.56 27.27 98.67

Yes (48)
chromID VRE 22 108 877 0 100 89.04 16.92 100.00

22 1 984 0 100 99.90 95.65 100.00
BEAv 22 137 848 0 100 86.09 13.84 100.00

22 75 910 0 100 92.39 22.68 100.00

No (48)
chromID VRE 12 147 838 10 54.55 85.08 7.55 98.82

12 23 962 10 54.55 97.66 34.29 98.97
BEAv 13 116 869 9 59.09 88.22 10.08 98.97

13 79 906 9 59.09 91.98 14.13 99.02

a Results obtained with Gram staining are in bold. TP, true positive; FN, false negative; TN, true negative; FP, false positive; Se, sensitivity of detection; Sp, specificity
of coloration.

FIG. 1. Distribution of false positives on chromID VRE and BEAv media and contribution of Gram staining to the isolation of VRE.
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after 48 h of incubation (Fig. 1). Thus, the best specificities and
positive predictive values (PPV) were obtained for both media
at 24 h of incubation and were not significantly different (Table
1). After enrichment, the chromID VRE medium was more
specific than BEAv medium (P � 0.05). Gram staining signif-
icantly improved the specificity and PPV of chromID VRE
since rods and yeasts were excluded (Table 1). Thus, chromID
VRE has a higher specificity and PPV than does BEAv (P �
10�6). After 24 h of incubation, Gram staining of typically
colored strains allowed the direct identification of VRE with-
out complementary tests (specificity and PPV, 100%; negative
predictive value [NPV], 99%). Moreover, prolongation of the
incubation period to 48 h was not useful and affected specificity
(P � 0.05). For the same response delay, reading of chromID
VRE at 24 h of incubation with enrichment provided better
performance than reading at 48 h of incubation after direct
plating.

The costs of chromID VRE and BEAv when used with broth
enrichment, 24 h of incubation, and Gram staining were com-
pared. These conditions allowed the best compromise between
sensitivity and specificity. The cost of chromID VRE was
greater than that of BEAv (additional cost for 1,007 samples,
201€). However, with BEAv, VRE detection required numer-
ous subcultures, supplementary identifications, and suscepti-
bility tests (materials, 730€, exclusive of tax; technician time,
95€) because of the false positives. Therefore, the use of chro-
mID VRE would allow a saving of at least 0.62€ per sample for
an annual VRE prevalence of 2.2%.

In conclusion, chromID VRE agar is a useful tool for the
easy, economical, and efficient detection of vanA-harboring
VRE. The recommendations from this study are to incubate in
chromID VRE for 24 h and perform Gram staining of typically
colored strains.
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