8t Annual workshop of the EU Reference Laboratories for E. coli, Rome 10-11 October 2013

Joint ECDC-FWD (4th EQA) — EU-RL (PT10) PT
on the identification and typing of VTEC:
the EU-RL network results
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OBJECTIVES (1)

To assess the proficiency of the NRLs In:
v" The detection of the main VTEC virulence genes: vtx1 group, vtx2

group and eae.

v' The detection of the target genes of Enteroaggregative E. coli
(aggR and aaiC)

v" The identification of a range of 12 VTEC serogroups, selected on
the basis of their relevance in human infections in Europe

v PFGE Typing (15t EQA round, facultative) in view of the collection
of molecular typing data on VTEC by EFSA
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OBJECTIVES (2)

To assess the performance of the revised version of the PCR-
based method for the subtyping of VT-coding genes previously
adopted in PT6 (J Clin Microbiol. 2012; 50: 2951-63)

Verocytotoxins (VT) Family

/ \

[ VTZ%[VTZ@ [ VT2&[ VTZ() Sub-types

(vT2e]( VT2t (vT2g)

QXQkNO&@

Istituto Superiore di Sanita - Dip. Sanita Pubblica Veterinaria e Sicurezza Alimentare
EU Reference Laboratory for E. coli

<
£
Uy 1O



PARTICIPANTS

31 NRLs representing
26 EU countries

+ the NRLs of %

Norway
Switzerland F 4

Egypt
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METHODS (1)

v Standard operating procedures available at the
EU-RL web site

v Test and control strains provided as cultures in
soft-agar

v' Samples labelled with randomly generated
numerical codes

v Results submitted on-line via the web site m i
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METHODS (2)

Evaluation of the results

v" Detection of virulence genes:
v Agreement (Cohen’ s Kappa), Sensitivity, Specificity
v" O serogroup identification

v Assignement of penalty points for strains typed incorrectly
v Under-performance threshold: 4 points

v PCR method for vtx-genes sub-typing
v' Agreement (Cohen’ s Kappa), Sensitivity, Specificity
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Characteristics of the test strains

VIXT group VIXZ group

Strain Serogroup gene gene eae gene agﬁfj a:::;
(subtype) (subtype) g 9
1 0113 * * _ )
(vixic) (vix2hb)
2 o177 ) ) +
3 o121 ) N + -
(vix2a)
4 0128 * B - -
(vix1c)
5 041 N - B} _
(v td)
6 026 - * . ;
(vix2a)
7 o111 * _ - _
(vix1a)
8 o104 - z z = =
9 0157 . * . )
(vix2a, vIx2c)
10 0146 ) * _ )
(vix2d)
11 0103 * _ . )
(vixd1a)
12 0157 . * . .
(vix2a)
13 0166 - N - -
(vix2d)
14 oTe - z . -
15 0124 - Z . =
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R
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RESULTS: detection of virulence genes

Dretection of vinulence genes in all the 15 test strains:
MHRL

vix T vix? eae aggR aaiC
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RESULTS: detection of virulence genes

Cormrect detection of virulence genes in strain:
MHRL
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RESULTS: detection of virulence genes

v" 18 NRLs (53 %) correctly identified the
presence/absence of the target genes in the test

strains

v" 16 NRLs provided a total of 35 incorrect results (25
false positive and 10 false negative)

v
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10 incorrect results for vtx1 (8 NRLS)
6 incorrect results for vix2 (5 NRLS)
10 incorrect results for eae (7 NRLS)
4 incorrect results for aggR (4 NRLS)
5incorrect results for aaiC (5 NRLS)
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Agreement (Cohen’s Kappa) for the detection of virulence genes

K values for the detection of genes:
NRL
vix1, vix2, eae aggR aaic
LO1 1 1 1
. L02 1 1 1
Overall K value: 5 : - -
LO6 1 1 1
. L09 1 1 1
VTEC . O . 96 L10 0.91 0.63 0.63
L1t 0.95 1 T
L13 1 1 0.63
AggR: 0.93 T T T
L15 0.97 1 1
i L18 0.95 1 1
- L22 1 [ ~no | ND
Aaic: 0.91 L L L
26 0.78 0.63 0.63
L31 1 1 1
L36 1 1 1
L38 1 1 1
L41 0.78 1 1
L47 0.91 0.63 0.63
L48 1 1 1
None of the NRLs 50 055 B B
53 1 1 1
) L54 1 [~ | ~ND |
8
who did the tests Lo8 L
63 0.95 i L
L70 0.86 1 1
had a poor - i :
L8l 0.95 1 1
0.55 E S R
agreemen { Co7 1 1 1
L108 0.95 1 1
L110 0.95 1 1
C117 1 1 1
Re Overall 0.96 0.93 0.91

excellent agreement

good agreement

- poor agreement
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RESULTS - O serogroup identification

O Serogroups in the scope of the study

v" The “top 5” (0157, 026, 0103, 0111, O145)

v Assignement of 4 penalty points for each strain typed incorrectly

v 0104 + other 6 serogroups of public health relevance
(ECDC-FWD data)

v Assignement of 2 penalty points for each strain typed incorrectly

v Other strains: ONT considered as a correct result

v Assignement of 1 penalty point for each strain typed incorrectly
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RESULTS - O serogroup identification

Serogroup identification in sample:

MRL
1 2 3 [ T B 9 10 11 12 13 14 15
:"I“E o113 | o177 | o1 026 | 0411 | 0104 | 0157 | 0446 | O403 | 0157 | o168 o7E o124
e
[ONT) (OMNT) | [ONT) | [ONT)
LO1 OMT OMNT | ONT ONT
Loz +3Fid 0166 | OF8 o124
Lo o177 OMNT O7TE o124
LOE OMT OMNT | ONT OMT
OMNT | ONT OMT

L11 [« i ONT ONT
OMNT ONT
OMNT ONT
orFe o124
OMNT ONT
ONT
OMNT ONT
OMNT ONT
OMNT ONT
OMNT ONT
0166 [o7y] 124
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RESULTS - O serogroup identification

Correct identification for the other
serogroups:
0128: 32 NRLs (94%)
0121: 30 NRLs (88%)
0146: 28 NRLs (82%)
0113: 27 NRLs (79%)

Serogroups out of the PT scope
(5 strains)
11 NRLs reported 22 incorrect
results, assigning these strains to

other serogroups
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O-group identification: penalty points

Score achieved by each NRL
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6 NRLs obtained a score > 4 (not satisfactory)

2 NRLs obtained a score =4, but their performance was considered as

satisfactory since they did not make errors with the “top 5” serogroups
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O serogroup identification: penalty points

NRLs grouped by the score
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RESULTS: Sub-typing of vtx1 genes (5 strains)

Detection of the vixT gene subtype in:

NRL Sample 1 Sample 4 Sample 5 Sample 7 Sample 11
vixia | viwde | wvixdd | vixda | viwle | vixdd | vixda | vie | vixdd | vixda | vixde | viedd | vieda | voefe | vield

True

+ - - + - - - + + - - + > =
Value

L02
L03
L09
L11
L14
L15
L8 = [+
L25
L31
L33
L41 I ND | ND | NOJ
L4T
L50 ND | ND | ND
L60 ND | ND | ND
L63 -]
L81
L97
1108
L117

The vitx1 subtype was identified correctly by 15 of the 19 NRLs (79 %)
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RESULTS: Sub-typing of vtx2 genes (7 strains)

Detection of the vix2 gene subtype in:
MEL Sample 1 Sample 3 Sample & Sample 9

vinZa | vix?b | wvixde | vixdd | vixda | vixdb | vixde | voedd | vix2a | vix2b | vixde | vixdd | vixda | vix2bh | vixde | vixdd

True . . . - .
value ] * ) * ) ) * ] ) i *
L2
L3
L9
L11
L14
L15 HD ND ND ND
L18 HD ND ND ND
L25

L31 I
[+

L3
L41 ND ND ND ND
L47
L50
L &G0 NHD ND ND ND
L6 NHD ND ND ND
a1 ND ND ND ND
| 97
L1038
L117
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RESULTS: Sub-typing of vtx2 genes (7 strains)

The vtx2 subtype was identified correctly by 9 of the 19 NRLs (47 %)

(8 false positive results for vix2c for vtx2d-positive strains )

Detection of the vix2 gene subtype in:

Sample 10
vixzh

Sample 12
vixdh | vide

Sample 13

vixde vix2h | vixde
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Sub-typing of vtx1 genes

Performance characteristics

Performance characteristics
Analyte
Sensitivity Specificity Cohen’s Kappa

vixTa gene 100 % 98.2% 0.98
vix1c gene 97.4 % 98.1 % 0.96
vixTd gene 94.1 % 100 % 0.96

Overall 97.8 % 98.9 % 0.97

typing (95 %C195.1 % - 100 %) | (95 %CI 97.5 % - 100 %) (95 %CI 0.94 -1)
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Sub-typing of vtx2 genes

Performance characteristics

Performance characteristics
Analyte
Sensitivity Specificity Cohen’s Kappa
Vix2a gene 100 % 100 % 1
Vix2b gene 100 % 100 % 1
Vix2c gene 96.3 % 92.9 % 0.81
Vix2d gene 97.4 % 99.0 % 0.96
Owverall 98.6 % 97.4 % 0.95
typing (95 % CI97.0% - 100%) | (95 % CI95.8 % - 99.1 %) (95 %CI 0.92 —0.98)
95.5% 79.5%
Results obtained in PT6 in 2010
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CONCLUDING REMARKS

v" 31 NRLs (26 EU MS) participated in the study
v Excellent agreement for all the lab in the detection of the VTEC target

genes
v Good results for the detection of the “new” target genes of

Enteroaggregative E. coli
v Six NRLs under-performed in the O serogroup identification and will need

a follow-up PT
v Substantial improvement in the performance of the vtx2 subtyping method

with respect to the results obtained in PT6
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