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Abstract

Objectives: In an effort to improve turn-around-time (TAT) to VRE isolation without loss of sensitivity, this study
compared two newly available agars to used agars.

Methods: From Jul-Sep 2010, 3000 specimens from 18 Toronto hospitals were screened prospectively for VRE using 4
agars: Brilliance VRE (Oxoip), VRESelect (Bio-Rab), Bile Esculin Azide in (Oxoib), and with

Materials and Methods

Between 17 July and 30 September 2010, 3000 prospecti il were p to 4 VRE agars: Brilliance VRE
(OxoID), VRE Select (Bio-RAD) Bile Esculin Azide with 6mg/L vancomycin (BBL, prep OXxoID), and mEnterococcus also
with 6mg/L vancomycin (DIFCO, prep MSH). The chromogenic plates were read by research technologists. The

6mglL vancomycin (DIFCo, prep in-house). To avoid planting bias, agars were arranged in rotating order, inoculated
equally, streaked, incubated simultaneously at 37C, and read independently every 24h for 48h (Brilliance VRE, VRESelect,
and Bile Esculin Azide in) and for 72h While ic colonies were
ignored, E. faecium (Brilliance VRE: dark-blue/purple, VRE Select: pink) and E. faecalis (Brilliance VRE: Demin-blue,
VRESelect: aquamarine) were identified (ID) directly from agars when possible. cocci from

and Bile Esculin Azide plates were read by MSH and SHSC technologists, respectively, as part of the
MSH and SHSC standard clinical laboratory protocols.

As summarized in Table 1, study specimens included 2926 rectal swabs received for VRE screening and 74 stools
received for C. difficile toxin testing on which VRE ing is ically done. To for the typically

Results

Breakthrough isolates fitting each medium’s identification criteria (i.e. appropriate colour on
chromogenic agars; black on Bile Esculin Azide; any growth on mEnterococcus) that resulted in the
requirement of at least one test to rule out VRE are listed below, and summarized by day in Table 4.

Chromogenic agars

«Brilliance VRE (527)
+334 vancomycin-: suscepuble E. Iaecahs

“VRESelect (804)

phy
+169 vancomycin-susceptible E. faecalis

Vancomycin and black colonies from Bile Esculin Azide Vancomycin were subbed to blood agar. Standard rapid clonal nature of circulating VRE, swabs from VRE-positive patients in widely located healthcare facilities situated +92 161 GPB/PYR-
presumplive Ial)n:vase:z'PVI: rabin Pcnﬂnep ampicillin disc, and CLSI BHI-vancomycin screen agar, while VRE thrt?ughout theIGrealerl;l'%n_)nlo :rea a:d its neighboring  ENNTEEN Summary: patient, No. No. +87 vancomycin- susceptlble E. faecium 19 E. gallinarum
genotyping Y regions were also enrolled into the study. specimen, isolate demographics tested  VRE+ g yEeaStll' +12 vancomycin-susceptible E. faecium
Results: Overall, 141 VRE were isolated from 140 specimens [137/2926 (4.7%) rectal swabs, 3/74 (4.1%) stools]. These To avoid planting bias, plates of the different media types |Qverall i 3000 140 - gallinarum -6 yeast
included 126 vanA E. faecium (EFE), 11 vanB EFE and 4 vanB E. faecalis (EFC). Of these, mEnterococcus Vancomycin were pre-arranged in rotating order. The sets of 4 plates
detected 140, Brilliance VRE 137, VRESelect 135 and Bile Esculin Azide Vancomycin 124; all 15 vanB were detected by pr 9 9 P Rectal swabs 2926 137 Non-chromogenic agars
each agar. Other isolates requiring >=1 test to rule out VRE included: 527 on Brilliance VRE [334 VS-EFC, 92 coagulase- were andi Stools 74 (2.5%) 3
negative staphylococci (CNS), 87 VS-EFE, 8 yeast, 6 E. gallinarum (EGAL)]; 646 on mEnterococcus Vancomycin [387 at 37°C, and were read mdependemly every 24h for 48h. =9 70 -mEnterococcus Vancomycin (646) +Bile Esculin Azide Vancomycin (718)
GPB/PYR-, 103 EGAL, 90 VS-EFE, 37 GNB, 16 VS-EFC, 12 yeast, 1 CNS]; 718 on Bile Esculin Azide Vancomycin [325 Only the was for a final read |Distinct patients providing 2618 123 +387 GPB/PYR- +325 GPB/PYR-
GPB/PYR-, 192 EGAL, 138 E. casseliflavus, 35 VS-EFC, 23 CNS, 4 VS-EFE, 1 yeast]; 804 on VRE Seleot [437 CNS, 169 VS- at 72h as per MSH routine VRE protocol. specimens +103 E. gallinarum +192 E. gallinarum
EFC, 161 GPB/PYR-, 19 EGAL, 12 VS-EFE, 6 yeast]. The daily % and 95% intervals g — " : . . 138 E. Jifl
for each medium are summarized in the table below. No medium was highly speclflc or capable of detecting all VRE N i ies were but Facilities submitting specimens 18 16 +90 vancomycin-susceptible E. faecium casseliflavus
within 24h. However, two tailed P values for 24h itivities found a p in TAT to VHE dele:llnn ignored; colonies resembling E. faecium (Figure 1A: A 876 7 37 Gram nega_\ ive ba0|ll{ ) gg vancomycm-susceplnble E. faecal:s
could be galned by |mplemennr‘|lgRlEht‘e’:rs;:I either agar studied gompar Alll:: (0 0026/0 0010 Brilliance VRE: dark-blue/purple, VRE Select: pink) and E. |B. 746 1 +16 vancomycin-susceptible E. faecalis 2 o E f
versu in/Bile Esculin Azide in (0.0288/0.0132)]. : R faecalis (Figure 1B: Brilliance VRE: Demin-blue, & 663 " +12 yeast I vanc‘omycm-suscep Ible E. fagcium
-n — - — - ine) were i directly from the |2 157 - g P yeas
Performance statistics mEnterococcus Vancomycin Brilliance VRE VRESelect Bile Esculin Azide Vancomycin prlmary agar when possible. E 130 1
Sensitivity at 24h 80.1% 92.9% 90.1% 78.7% F %
Y (72.8-85.9) (87.3-96.3) (83.9-94.1) (71.2-84.7) Gram-positive cocci from mEnterococcus and black G % 3 able 4: No R olate eroco Brilliance Bile Azide
Sensitivity BY 48h 96.5% 97.2% 95.8% 87.9% colonies from Bile Esculin Azide were subbed to blood M 59 58 eq g wo 0. (% spe anco R R ele anco
Y (91.8-98.7) (92.7-99.1) (90.8-98.2) (81.5-92.4) agar. Presyq\qtive_ identification was by PYR, ?rabinose, T I 3 By 24h ive) 219 (7.3) 322 (10.7) 591 (19.7) 436 (14.5)
Sensitivity BY 72h 99.3% ND ND ND MGP‘, ampicillin d|s<:Z and CLSI BHI-vancomycin screen J a2 1 At 48h 290 (9.7) 205 (6.9) 213 (7.1) 162 (9.4)
(95.7->99.9) agar; VRE were confirmed and genotyped by PCR. K 22 0 "
Specificity at 24h 92.4% 88.8% 79.4% 84.9% . . i P o By 48h ) 509 (17) 527 (17.6) 804 (26.8) 718 (23.9)
P ty (91.5-93.4) (87.6-89.9) (77.9-80.9) (83.6-86.2) Results from chromogenic agars were entered daily into At72h 237 (4.5) ND ND ND
83.5% 70.8% 72.0% 709% an Access database; mEnterococcus and Bile Esculin M 15 L] - -
Specificity BY 48h (82.2-84.8) (78.3-81.4) (70.4-73.7) (69.2.72.7) Azide data were merged into the database once extracted [N il 10 By 72h 646 (21.5) ND ND ND
o from the MSH and SHSC laboratory information © Rl 2
78.3%
Specificity BY 72h (76.8-79.8) ND ND ND After and P 9 1 The itiviti ificities and 95% intervals for each medium, reported by incubation
) analyses, 95% confidence intervals and P values were a 1 1 are summarlzed in Table 5 below.
Conclusions: This evaluation found Brilliance VRE or VRESelect would significantly reduce TAT to VRE detection but calculated using GraphPad QuickCalcs online R 1 1

highlighted that both required 48h incubation to avoid missing vanA VRE.

Results

None of the media were highly specific. The mEnterococcus incubated for 72h was the most
sensitive medium followed by Brilliance VRE then VRE Select then Bile Esculin Azide. No medium
was capable of detecting all VRE within 24h but two tailed P values for 24h sensiti

|nt|‘oduct|on Overa!II, 14_1_VRE were isolated from 140 specime_ns: 137 (4.7%) were from the 2926 'rec|al swabs, while 3 (4.1%) VRE significant |mprovemen| in TAT to VRE detection could be gained by implementing either
ial di 0 of i with acqui (VRE) results in an were |denllfled_from among the 74 stools. These isolates included 126 vanA E. faecium, 11 vanB E. faecium and 4 ag to ic media [Brillia VRE vs.
drain on i and control of tr ission is multi al but vanB E. faecalis (Table 2). Esculin Azide (p_O 003 vs. 0.001); VR fvs. Esculin Azide (p=0.03 vs. 0.01)].
an important aspect contributing to its success is the rapid identification of new VRE cases. PCR . . . .
of VRE genes can deliver a specimen turn- around t|me (TAT) of a Of'lhe 141 isolates, 140 were using 1 ¢ : > agar, 137 using Brilliance VRE agar, 135 . .
few hours but due to the high associated costs and the high of using the VRESelect and 124 were detected using Bile Esculin Azide Vancomycin agar. mEnterococcus Bile Esculin Azi
g -
by large Iti ies for VRE ing, this is g y reserved for . i . Vancomycin Brilliance VRE ~ VRESelect Vancomycin
use in high risk cases or " TI , since " culture is the Only one rectal swab grew a mix of vanA_ E. faecium an(_i val_15 E. faecalis. Iliance VRE Sensitivity at 24h 80.1% 92.9% 90.1% 78.7%
only other option, it is crucial for laboratories to accurately assess using well-powered studies, the Of note, ||°v:|a‘shcemly from the °h’9m:g:::°‘?‘gas’;:|‘|:|r':r"z :I:\:::gwr::ving with a mixed culture of Y (72.8-85.9) (87.3-96.3) (83.9-94.1) (71.2-84.7)
ffi f ly devel d selecti they b ilable. 2 VR-E. faecalis (Denim-
efficacy of newly developed selective agars as they become available. E. faecium were hidden between and under the larger E. faecalis, whereas blue) and VR-E(. faecium Sensitivity BY 48h 919:5;;7 9,‘?;2;;"1 935889?2 818299?4
i i il the colonies had distinct chromogenic reactions on Brilliance VRE and (SIEEER0T) C225) (i) (et
To this end, two chromogenic agars, the Brilliance VRE (Ox0ID) and VRE Select (BI0-RAD), were put to a . J . N (purple) 99.3%
prospective challenge in parallel to commonly used VRE agars using consecutive rectal swabs and VRESelect that made the mix obvious (e.g. see Brilliance VRE Figure 2). Sensitivity BY 72h 5. 7290 9) ND ND ND
stool specimens received by the clinical laboratory for VRE screening. - -
strains not by the various media were invariably of the vanA genotype and E. s, ity at 24h 92.4% 88.8% 79.4% 84.9%
Obi . faecium, whnle all 15 vanB were detected by each agar as were all VRE E. faecalis. pecilicity a (91.5-93.4) (87.6-89.9) (77.9-80.9) (83.6-86.2)
jectives . . - 83.5% 79.8% 72.0% 70.9%
The main purpose of this prospective study was to identify the most rapid, reliable and cost-effective able 2: Detection o b eroco Bile Azide Specificity BY 48h (82.2-84.8) (78.3-81.4) (70.4-73.7) (69.2-72.7)
ive agar for i ing VRE from survei elective med 0. (% otal no anco B e VR RESele anco 26.3%
VRE+ specimens detected 140 140 (100) 136 (97.1) 134 (95.7) 124 (88.6) Specificity BY 72h (76.8‘-75;.8) ND ND ND
VRE isolates detected 141 140 (99.3) 137 (97.2) 135 (95.7) 124 (87.9) 30.0% 28.9% 17.7% 20.3%
vanA E. faecium 126 125 (99.2) 122(96.8) | 120(952) 109 (86.5) Positive Predictive Value at24h | (g 1.39.3) (24933.3) | (151-207) | (17.1-23.9)
vanB E. faecium 11 11 (100) 11 (100) 11 (100) 11 (100) - . 21.1% 20.6% 14.4% 15.1%
Positive Predictive Val t 48h
vanB E. faecalis 4 4(100) 4(100) 4(100) 4(100) ositive Predictive Value a (18.1-24.2) (17.723.9) | (12.3-16.8) (12.8-17.7)
Detection of vanA E. faecium in . ot 17.8%
vanB E. faecalis mix 1 0(0) 1(100) 1(100) 0(0) Positive Predictive Value at 72h (15.3-20.7) ND ND ND
> vanA E. faecium missed 126 1(0.7) 4(2.8) 6 (4.3) 17 (12.1)
. faecalis E. faecium vanB VRE missed 15 0(0) 0(0) 0(0) 0(0) Conclusions

Figure 1A and B: Selective agars (clockwise from top left), DIFCO mEnterococcus with
6mg/L vancomycin, OxoID VRE Brilliance, Bio-RAD VRESelect, and BBL Bile Esculin
Azide agar with 6mg/L vancomycin, showing the various typical morphologies for VR-
Enterococcus faecalis (A) and VR-Enterococcus faecium (B), respectively.

To save a day, direct identification of query VRE was performed, when possmle from the primary chr

agars (Table 3). Since neither routine MSH nor SHSC y p! direct p pic work-up from
primary agars, this was not attempted from these media during the study. Both chromogemc media performed
equally, and direct work-up from these primary agars was successful ~two thirds of the time, enabling results from
these screens to be reported one day earlier than otherwise would have occurred.

able 3: Dire RE wo p ota eroco Bile Azide
VRE all 141 ND 94 (66.7) 96 (68.1) ND
vanA E. faecium 126 ND 82 (65.1) 90 (71.4) ND
vanB E. faecium 11 ND 9(81.8) 4(36.4) ND
vanB E. faecalis 4 ND 3 (75) 2 (50) ND

Compared to conventional agar, use of either chromogenic agar significantly improved
TAT to VRE detection with minimal loss of sensitivity.

It is crucial to note that no medium in this statistically well-powered study, was able to
detect all VRE in 24h. And furthermore, nor were either of the two chromogenic agars
able to detect all VRE at 48h. However, the 95% confidence intervals for Brilliance VRE
(92.7-99.1) and VRESelect (90.8-98.2) both indicate that the majority of the time, with a
48h incubation, either formulation should be able to detect >90% of VRE isolates.
Therefore, it is in the best interests of patient safety, infection prevention and control,
and by default, what makes the most fiscal sense, would be to incubate chromogenic
plates for a full 48h before releasing negative results.




