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VALIDATION CERTIFICATE FOR ALTERNATIVE ANALYTICAL METHOD

ACCORDING TO STANDARD EN 150 16140: 2003

Certificate No.: BIO 12/25 — 05/09 | Validation date : 05-18-2009
Extension date : 12-03-2009
End of validity : 05-18-2013
The company BIOMERIEUX
{head office, distribution Chemin de I'Orme
and production site) 69280 MARCY L'ETOILE
FRANCE

is hereby authorized fo refer to this AFNOR Validation certificate for the following alternative
qualitative analysis method:

VIDAS® UP E.coli 0157 including H7 (VIDAS ECPT)
Ref. 30 122

Protocol reference: 14080 version H

SCOPE

All human food products and environmental samples,
RESTRICTIONS CF USE

None.

REFERENCE METHOD

EN ISO 16654 (2001). Horizontal method for the detection of Escherichia coli O157.
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PRINCIPLE OF THE METHOD

The VIDAS® UP E.coli 0157 including H7 (VIDAS ECPT) test is a phage ligand assay which detects
Escherichia coh 0157 specific receptors using the ELFA (Enzyme Linked Fluorescent Assay) method
on the VIDAS® automated system.

Each test is composed of the two following parts:

« The dlsposable SPR@ which serves both as the solid phase and the pipetting device for the test.
The SPR® is coated with recombinant phage tail fiber protein for the capture of £. coli 0157 including H7
adsorbed on its surface.

» The strip, which contains all ready-{o-use reagents necessary for the immunological test.

in the contexi of AFNOR Validation, all samples identified as presumptive positives must be
confirmed, in 48 hours following the end of the incubation broth.

The confirmation must start from the non-heated enrichment broth stored at 2- 8°C by one of
the following protocol :

1. Direct plating onto SMAC-CT and CT-O157:H7ID agar plates, and then incubate the plate for
18h-24h at 37 £ 1°C, or

2. Using the VIDAS® ICE test, followed by plating onto O157:H7 chromID™ (without Cefixime —
tellurite mix} and CT-SMAC agar plates, and then incubate the plate for 18h-24h at 37 + 1°C

Note: For the "seven and eight hours enrichment protocotsﬁ is recommended toprolong the incubation
broth until 24 hours, bafore implementing the VIDAS® ICE test.

After the plates are incubated, typical colonies are confirmed by one of the following
means:

» Confirm 1 to 5 characteristic colonies by classical tests described in standardized methods by
CEN or IS0 (including a purification step) ;

+« Performi a bioMérieux micro gallery test and a 0157 latex test directly from isolated colonies
{(without purification step) ;

+ Confim directly from colonies isolated on chromID™ 0157 using an G157 latex test;

+« Confirm using any other method certified AFNOR Validation, the principle of which is different
from the VIDAS® ECPT method. The protocol of the other validated method shall be followed
entirely. All method steps prior to confirmation shall be common to both methods.

In the event of discordant results {positive with the alternative method, unconfirmed by one of the
confirmation test described above) the laboratory must follow the necessary steps to ensure validity
of the result obtained.

NOTE 1 (validation history)
In 2008, the method has been validated for the analysis of raw beef and raw veal.

in 2009, the AFNOR VALIDATION scope of VIDAS ECPT kit was expanding fo the analysis of all
human food products and environmental samples, by the validation of the three new following
protocols:

» A general protocol for all products except those mentioned below
+ A specific protocol for raw milk, raw milk cheese and gnvironmental samples

- A specific protocol for raw vegetables

Additional assays, using the three protocols mentioned above, were performed to complete the
accuracy/specificity/sensitivity/, relative detection level and exclusivity studies of the preliminary
study.

The results, available in this certificate, allowed to conclude on the equivalence of performance
between the VIDAS ECPT method and the reference method.

§80/850/102/attestations/bioMérieux/ BIO12-25 07-09 (en} / edition on 2010.04.26
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Relative ACCURACY, relative SPECIFICITY and relative SENSITIVITY

Comparison of performances of the alternative method and the reference method

Tests were performed in 2008 on 132 product samples, of which none was naturally contaminated,
70 arificially contaminated, and 62 uncontaminated, belonging fo the following food product
categories : raw beef and raw veal.

The two following protocols were used:

« The specific protocol for raw beef and raw veal (including frozen, flavoured) with 25g sample size
(7h- 24h)

+ The protocol applicable to raw beef and veal meats (including frozen, not flavoured) with 50g to
375g sample size (8h-24h)

Supplementary assays were done in 2009 on 300 product samples, of which none was naturally
contaminated, 178 artificially contaminated, and 122 non-contaminated, belonging to the following
food product categories: Raw dairy products, raw vegetables, environmental samples, others (raw
meat and miscellaneous).

The three following protocols were tesied (25g sample size):

+ The general protocol for all products except those menticned below (incubation time between 15h
and 24h)

+ The specific protocol for raw milk, raw milk cheese and environmental samples (incubation time
between 15h and 24h)

+ The specific protocol for raw vegetables (incubation fime between 8h and 24h)

at the minimum (8h and 15h) and maximum (24h) of incubation times.

The positive resulis were confirmed using one of the following protocols:

a) Using the VIDAS® ICE test, followed by plating onto CT-SMAC agar and O157:H7 chromiD™
("VIDAS ICE + 2 agar media”)

b) Direct plating onto SMAC-CT and CT-O157 H7 ID agar plates ("direct plating on 2 agar media”).

All sampies were analysed in single by the two methods.

The following results were obtained:

1/ Raw beef and raw veal profocol with 50 to 3759 sample size (the same results were obtained
after 8h and 24h of incubation)

Table of results (Cf. Table 1 of the EN iSO 16140 standard):

Answer Reference method positive Reference method negative
{R+) {R-)
Alternative method Positive agreement A+ / R+ Positive deviation A+ /R-
positive (A+) PA=29™ pD=0"
Alternative method Negative deviation A-/ R+ Negative agreement A-/ R~
negative (A-) ND=1® NA=31®

(1) Confirmed positives
{2) (3) None of the presumptive positive samples were negative after confirmation.

$80/850/102/attestations/bioMérieux/ BIO12-25 07-00 (en) / edition on 2010.04.26
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2/ Results obtained for protocols with 25g sample size (incubation 7h to 24h)

2.1. Protocols tested at the minimum of incubation time (7h or 15h)
Table of resylts (Cf. Table 1 of the EN ISO 16140 standard):

Reference method Reference Reference Reference
positive method negative i method positive | method negative
. R+) | R-) (R+)
" Confimation]. . VIDASICE *2agarmedia | | Direct platingon 2ag
Alternative Positive agreement | Positive deviatio Accord positif
method positive (A+/R+) {(R-/A+ (A+/R+) (R-/A+
(At) pA= 206" pPD =3 PA =204 " PD=4"
Alternative Negative deviation Negative Negative deviation Negative
method negative (A-IR+) agreement (A-/R-) (A—IR+2 agreement (A-/R-)
(A) ND=7% NA =155 ND=9® NA =154 @

(1) Confirmed positives
(2) Of which no presumptive positive sample by the alternative methed was negative after confirmation
(3) Of which 2 presumptive positive samples by the alternative method were negative after confirmation

2.2. Protocols tested at the maximum of incubation time {24h)
Table of results (Cf. Table 1 of the EN ISO 16140 standard):

Reference method Reference Reference Reference
positive method negative | method positive | method negative
(R+) {R-) {(R+) (R-)
CLConfirmation| i ' VIDAS ICE # 2 agarmedia; i) Direct plating +2 agarmedia ©
Alternative Positive agreement | Positive deviation Accord positif Positive deviation
method positive (A+/R+) (R~IA+2 {A+/R+) {R-IA
(A+) PA =208 " pp=4"" PA = 207 " PD=4"
Alternative Negative deviation Negative Negative deviation Negative
method negative (A-IR+? agreement (A-/R-) (A—/R+% agreement (A-/R-)
(A-) ND=5"7 NA = 154 ® ND=6% NA = 153 @

(1) Confirmed positives
(2) Of which 1 presumpfive positive sampie by the alternative method was negative after confirmation

(3) Of which None of the presumptive positive samples were negative gfter confirmation

Percentages obtained compared to the reference method were as follows:

Protocol with Protocols with 25g sampie size
50 to 3759 sample size
incubation 8h to 24h Incubation incubation
Thor 15h 24h
Relative Accuracy: AC = 98.4% 97.3% 96.5% 97.8% 97.0%
Relative Specfficity: SP = 100% 98.1% 87.5% 97.5% 96.8%
Relative Sensitivity: SE = 98.7% 96.7% 95.8% 97.7% 97.2%
a) : VIDAS ICE + 2 agar media b) : Direct plating on 2 agar media

NB: a relative specificity below 100% results from a number of additional confirmed positives
results and not from false positives.

SS0ISS0/102/attes tations/bioMérieux BIO12-25 07-09 (en)} / edition on 2010.04.26
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Sensitivity was also recalculated taking into account all confirmed positives (inciuding
stipplementary positives by alternative method).

Alternative method: Reference method:

(PA+PDY/(PA+PD+NDy= | (PA+ND)/(PA+PD+ND)=
—_— - Confm‘natlon a)b) a) 1:_ b}
Protocols with | ooapation 98.6% 95.9% 98.6% 98.2%
25¢ sample -
size Incubation 97.7% 97.2% 98.2% 97.7%
Protocol with
50 to 375g sample size 96.7% 100%
incubation 8h to 24h

Analysis of discrepant resuits (according to appendix F of standard EN I1SO 16140} .

Protocols with 25g sample size:

Number of discrepant resuits M m Conclusion
: m > M
Ingubation 7h to 155 9or10 1 3or4 Equivalent
. m>M
Incubation 24h 13 2 4 Equivalent

Conclusion

In this validation study, the performance of the alternative method was equivalent to the performance
of the reference method.

Relative DETECTION LEVEL

Comparison of performances of the alternative method and the reference method

Tests were performed in 2008 on products belonging to the following food category: raw beef and
veal meats.

Two protocols were tested:
+ specific protocol for raw beef and veal meats with 25g sample size

+ protocol applicable to raw beef and veal meats (excluding not flavoured) with 50g to 3759 sample
size

For the extension study realized in 2009, supplementary assays were runned. The products tested
represent the following food category: Raw dairy products, raw vegetables, environmental samples,
others (raw meat and miscellaneous).

The three following protocols were used (25g sample size) depending on the matrix tested:
« General pretocol for different products from those mentionned below

+ Specific protocol for raw milk, raw milk cheese and environmental samples

+ Specific protocol for raw vegetables

For these two studies, the combinations of food product/strain tested are described in the table below.

Products were analysed 6 times by both methods at 4 levels of contamination.

SS80/SSOM02/attestations/bioMérieux/ BIG12-25 07-09 (en) / edition on 2010.04.26



6/8

Results obtained are as follows:

Relative detection level
{CFUI25g or UFC/375g)
With confidence interval (3} LODsg
. . . Alternative
Matrix Profocol implemented Strain method Reference method
Minced beef Specific to raw beef and veal . .
meat meats (3750) E coli O157:H7 0.6[0.4-0.8] 0.6{0.4-0.8]
Minced beef Specific to raw beef and veal . :
meat meats (250) E.coli O157:H7 0.4[0.3-0.7] 0.4{0.2-0.8]
"Pate” General E.coli 0157 :H7 0.5[0.2-1.2] 0.9(0.5~1.86]
. Specific to raw milk, raw milk , .
Raw mil cheese and E.coli 0157 :H7 0.5[0.3-0.8] 0.6{0.4~1.0]
Specific to environmertal ; .
Eau de process samples E.coli 0157 :H7 0.7 [0.4 -1.1] 0.7[0.4 ~1.2]
Epinards frais Specific to raw vegetabiés E.coli 0157 (H7 0.9[06-1.6] 0.7(0.4-1.3]

(3} LODsq: estimation of level of contamination enabling positive detection by alternative method in
50% of cases.

"Hitchins A. Proposed Used of a 80% Limit of defection Value in Defining Uncertainty Limits in the
Validation of presence-Absence Microbial detection Methods, Draft 10" December, 2003"

Conclusion

Protocol with 375g sample size: The relative detection level of the alternative method is identical to the
one of the reference method. It is assessed between 0.4 and 0.8 CFU/25g.

Protocols with 25g sample size: Taking into account all protocols, the relative detection levels of the
two methods are identical and range between 0.2 and 1.6 CFU/25 grams.

INCLUSIVITY / EXCLUSIVITY
Implementation of alternative method only

o Inclusivity

- 2008 validation study: The 56 E. coli 0157 strains tested were all detected, from which 50 strains of
E. coli 0157:H7, 5 strains of E. coli 0157:H7- and one strain of E. coli 0157:H4.

The specific profocol for raw beef and veal meats with 25g sample size (incubation of 7h) was used.

- 2009 extension study: 50 strains of £. coli 0157 and 6 strains of E.coli 0157 H7- strains were
tested. There were all detected.

The specific protocol for raw milk, raw milk cheese and environmental samples (incubation of 15h}
was used.

« Exclusivity

The study of 50 strains not belonging fo the genus E.coli 0157 showed cross-reactions with 3
Salmonella sfrains from the N group (Safmonella Urbana, Salmonella Sceranga and Salmonella
Hilversum), these strains were not characteristic on the selective confirmation media {CT-SMAC and
Chrom'ID O157:H7).

880/S50/102/attestations/bioMeérieux/ BIO12-25 07-09 (en) / edition on 2010.04.26
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PRACTICABILITY
implementation of alternative method only

- Positive results are obtained in two to three days using the alternative method compared to
three to four days using the reference method.

- Negative resuits are obtained in one day using the alternative method compared to three days
using the reference method.

- In case of presumptive positive results using the alternative method, but found negative
following confirmation, these negative results are obtained in three days.

INTER-LABORATORY STUDY

The interdaboratory study was conducted in 2009 with 17 participating laboratories. The analyses
were carried out on minced beef meat samples, artificially contaminated with an E.colf 0157 strain at
the 3 following levels of contamination:

- OCFU/25mi

- 3 CFU/25ml

- 30 CFU/25ml

The laboratories tested, using the reference method and the alternative method (259 samples
protocol in 7h of incubation), 8 replicate samples for each level of contamination, giving a total of
48 analyses for each participating laboratory.

The following results were obtained:

. Total Number of Number of |Number of negative| Number of positive
Contamin- | . oher of samples results results results
ation level . o vex
samples analysed exploited REF ALT REF ALT
0 136 120 88 88 88 0 0
1 136 120 88 1 2 87 86
2 136 120 88 0 0 88 88

* 2 laboratories did not realize the analyses because they did not received the samples in fime..

** The results of 4 laborafories were not taken intc account (for one, the temperature of fransport was
not respected ; for 2 others laboratories, the protocol of the alternative method was not correctly
implermented | for another laborafory, the profocol of the reference method was not respected and
cross-contaminations were observed on samples).

Calculations

+ Relative accuracy = 98,5%
» % specificity = 100%

+ % sensitivity = 98,9%
Interpretation

Results of the collaborative study are similar to those obtained during the preliminary study.

Sensitivity was also recalculated taking into account all confirmed positive results (this includes
additional positives with the alternative method):

Reference method:
(PA + ND) / (PA + PD + ND) = 99.4%

Alternative method:

(PA + PD)/ (PA + PD + ND) = 98.3%

SS8O/880/102/attes tations/bioMésrieux/ BIO12-25 07-09 (en) / edition on 2010.04.26



