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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

0.1 The ISO 16140 series

The ISO 16140 series has been expanded in response to the need for various ways to validate or verify
test methods. It is the successor to ISO 16140:2003. The ISO 16140 series consists of six parts with the
general title, Microbiology of the food chain — Method validation:

Part 1: Vocabulary;

— Part2Protocolfor-thevalidationof alternative{proprietarylrrethodsagainst-arefereneeynethod;

— | Part 3: Protocol for the verification of validated reference methods and validated alternative methods
in a single laboratory;

— | Part 4: Protocol for method validation in a single laboratory;

— | Part 5: Protocol for factorial interlaboratory validation for non-proprietary methods;

— | Part 6: Protocol for the validation of alternative (proprietary) methods'for microbiological cgnfirmation
and typing procedures.

ISO| 17468 is a closely linked International Standard, which establishes technical rules for the

development and validation of standardized methods.

In general, two stages are needed before a method can be«ised in a laboratory.

Ing

A rg
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The first stage is the validation of the method.Validation is conducted using a study
laboratory followed by an interlaboratory study-(see ISO 16140-2, ISO 16140-5 and as d
this document). In the case when a method isvalidated within one laboratory (see ISO 1
interlaboratory study is conducted.

The second stage is method verification, where a laboratory demonstrates that it can sa
perform a validated method. This\is described in ISO 16140-3. Verification is only ap
methods that have been validated using an interlaboratory study.

eneral, two types of methods\are distinguished: reference methods and alternative metH

ference method is defined in ISO 16140-1:2016, 2.59, as an “internationally recognized
bpted method”. The 'note to entry clarifies that “these are ISO standards and standd
lished by ISO and €EN or other regional/national standards of equivalent standing”.

ned in ISO 17468:2016, 3.5, as a “reference method described in a standard”.

alternative method (method submitted for validation) is defined in ISO 16140-1:201¢

thod of analysis that detects or quantifies, for a given category of products, the same

is detécted or quantified using the corresponding reference method”. The note to entry clg

in a single
bscribed in
h140-4), no

kisfactorily
plicable to

ods.

hnd widely
rds jointly

he [SO 16140 series, reference methods include standardized reference (ISO and CEN) methods as

b, 2.4, as a
analyte as
rifies that:

“The method can be proprietary. The term ‘alternative’ is used to refer to the entire ‘test procedure
and reaction system’. This term includes all ingredients, whether material or otherwise, required for
implementing the method.”.

ISO 16140-4 addresses validation within a single laboratory. The results are therefore only valid for
the laboratory that conducted the study. In this case, verification (as described in ISO 16140-3) is not
applicable. ISO 16140-5 describes protocols for non-proprietary methods where a more rapid validation
is required or when the method to be validated is highly specialized and the number of participating
laboratories required by ISO 16140-2 cannot be reached. ISO 16140-4 and ISO 16140-5 can be used
for validation against a reference method. ISO 16140-4 (qualitative and quantitative) and ISO 16140-5
(quantitative only) can also be used for validation without a reference method.
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The flow chart in Figure 1 gives an overview of the links between the different parts mentioned above.
It also guides the user in selecting the right part of the ISO 16140 series, taking into account the purpose

of the study and the remarks given above.

Are specific (e.g. legal)
requirements given to use

START: Is the method validated
1SO 16140:2003 or ISO 16140-2?

(performance characteristics are given)?

To do a single-
laboratory validation

To validate alternative Choose
(proprietary) methods 1SO 16140-2
To validate non- Choose
proprietary methods ISO 16140-5

Choose
1SO 16140-4

Is the method palidated in accordance with ISO 16140-4? Choose
1SO 16140-2

Apply method only in that particular
laboratory (incl. scope extension)

To validate reference Choose,
methods 1SO 17468

Is the (food) c3tegory to be
tested in the scope of D—P[ For extension of the scope of a reference method

validation of fhe method?

Choose
1SO 17468

p For extension of the scope of an alternative (proprietary) method validated Choose
in accordance with ISO 16140-2 1SO 16140-2

p For extension of the scope of a non-proprietaryduethod validated in accordance Choose
with ISO 16140-5 1SO 16140-5

For use of the (food) type in a single laboratory, in the case of:

Chooke
150 16140-3 c) areference method with pexformance characteristics; or

(verifichtion) d) areference method without performance characteristics.

a) an alternative (proprietary) methed validated in accordance with ISO 16140-2; or
[ b) a non-proprietary method validated in accordance with ISO 16140-5; or

Choose
ISO 16140-4

T

Figure 1 — Flow chart for application of the ISO 16140 series

NOTE In this document, the words,“category”, “type” and/or “item” are sometimes combined with “(fopd)”
to improve readability. However, theiword “food” is interchangeable with “feed” and other areas of the food chain

as mentiondd in Clause 1.

This document, ISO 16140-6;1s somewhat different from the other parts in the ISO 16140 series in thpat it
relates to g very specifigsituation where only the confirmation procedure of a method is to be validgted
[e.g. the bigchemicaleanfirmation of Enterobacteriaceae (see 1SO 21528-2)]. The confirmation procedure

advances a suspeeted (presumptive) result to a confirmed positive result. The validation of altern
typing techniques-(e.g. serotyping of Salmonella) is also covered by this document. The validation s

in this document clearly defines the selective agar(s) from which strains can be confirmed using|the

alternative

only be used if strains are recovered on an agar that was used and shown to be acceptable within the

validation study. Figure 2 shows the possibilities where an alternative confirmation method validated

in accordance with this document can be applied (see text in the boxes).

Vi
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Test portion —> - etc

Alternative method validated in accordance with ISO 16140-2
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N
validation study in accordanee va
with 150 16140-2? _> —,

Figure 2 — Use of validated alternative confirmation methods (described in this do

MPLE An example application of a validated alternative.confirmation method is as follows.

Iternative confirmation method based on ELISA has been‘validated to replace the biochemical c
Salmonella as described in 1SO 6579-1. In the validdtion study, XLD (mandatory agar in accol
£579-1) plus BGA and a specified chromogenic agar\(tWwo optional agars for second plating in acco,
6579-1) were used as the agars to start the confirmation. The validated confirmation method ca
ce the biochemical confirmation under the fellowing conditions:

by laboratories using the ISO 6579-1; ot
by laboratories using an ISO 16140-2validated alternative method that refers to ISO 6579-1 for conf

by laboratories using an 1SO_16140-2 validated alternative method that starts the confirmatiqg
and/or BGA agar and/or the specified chromogenic agar.

validated confirmatiopmethod cannot be used under the following conditions:

by laboratories using-an ISO 16140-2 validated alternative method that refers only to agars othe
included in thesvalidation to start the confirmation (e.g. Hektoen agar and SS agar only); or

by laboratepsies using an ISO 16140-2 validated alternative method that refers only to a c
procedufe that does not require isolation on agar.

Validation and verification of methods for the microbiological confirmation a

¢vered by

llidation in
cordance with
is document

bt covered by
lidation in
cordance with
is document

Cument)

bnfirmation
dance with
rdance with
h be used to

irmation; or

n from XLD

I than those

pnfirmation

nd typing

prqcedures

The procedure described in this document is intended for the “full” validation of alternative
(proprietary) methods for microbiological confirmation and/or typing, hereafter referred to as
“alternative confirmation methods”.

During the validation study, the performance of the alternative confirmation method is compared to

the

performance of the reference confirmation procedure.

The procedure for verification of alternative confirmation methods in a single laboratory is described
in ISO 16140-3.

© IS0 2019 - All rights reserved
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INTERNATIONAL STANDARD
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Microbiology of the food chain — Method validation —

Part 6:
Protocol for the validation of alternative (proprietary)
methods for microbiological confirmation and typing

proceaures

1 [Scope

Thif document specifies the general principle and the technical protocol for the.validation of plternative
confirmation methods for microbiology in the food chain. This document éompares the r¢sult of the
altgrnative confirmation method against the confirmation procedure~of a reference mdthod or, if
neefded, a reference confirmation method (e.g. whole genome sequencing).

Thip document is applicable to the validation of alternative confirmation methods used for the analysis
(detection or quantification) of isolated microorganisms in:

products intended for human consumption;
products intended for animal feeding;
environmental samples in the area of food and féed production, handling;

samples from the primary production stage.

Valildated alternative confirmation methods can be used to replace (partly or completely) the

con

Thi
mef

(eg

Thi
(mi

firmation procedure described in:
the reference method;

an alternative method yalidated in accordance with ISO 16140-2 only if one of the isol
specified in the validatien study of the alternative confirmation method is used.

5 document is alse applicable to the validation of alternative typing methods, where th
hod can be, for-€xample, a serological method (e.g. serotyping of Salmonella) or a molecu
typing of Shiga‘toxin-producing E. coli).

5 documeént is, in particular, applicable to bacteria and fungi. Some clauses can be applical
Cro)organisms, to be determined on a case-by-case basis.

Val

Jdation studies in accordance with this document are primarily intended to be per

htion agars

b reference
lar method

ble to other

formed by

organizations or expert laboratories involved In method validation, but can also be used

y a single

laboratory, especially when performing in-house validation under certain conditions (see ISO 16140-4).

2

Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO

16140-1:2016, Microbiology of the food chain — Method validation — Part 1: Vocabulary

© IS0 2019 - All rights reserved
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3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 16140-1 and the following apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31
acceptabilityHmit
AL

maximum positive or negative acceptable difference between the reference value (or if not known,|the
accepted reference value) of a sample and an individual result obtained when applying the operafing
procedure fof an analytical method

Note 1 to enftry: Annex D provides further information on the use of AL for this document.
[SOURCE: IISO 16140-1:2016, 2.1, modified — Note 1 to entry has been replaced]

3.2

alternative confirmation or typing method
confirmatipn or typing method submitted for validation
method off analysis that confirms or types the same analyte as)is’confirmed or typed using|the
correspondling reference method

Note 1 to ¢ntry: The method can be proprietary. The term “alternative” is used to refer to the entire f[test
procedure gnd reaction system”. This term includes all ingredients, whether material or otherwise, required for
implementihg the method.

Note 2 to erftry: For clarity of reading, the text in this document generally describes validation of a confirmation
method (detfailed examples are given in Annex B). If applicable, this can be read as validation of a typing method
(detailed expmples are given in Annex C).

3.3
confirmatjion procedure
number of defined confirmation tests{3:4) that are performed on a strain, the combined results of which
are used td definitively confirm th€ identity of that strain

34
confirmatjon test
single test which is carriéd)out to verify a presumptive result

Note 1 to enfry: The result of a single test may not on its own be able to definitively confirm the identity of the stfain.

[SOURCE: |SO ,16140-1:2016, 2.17, modified — In the term and definition, “procedure or” has Heen
removed, “bingle” has been added and the Note 1 to entry has been replaced.]

3.5

microbial (sub)type

group of closely related microorganisms (within a species) distinguished by their shared specific
characteristics as determined by, for example, serological testing (serotype) or molecular testing

(genotype)

3.6

non-target strain

strain, defined according to the scope of the reference method, that would not reasonably be expected
to be confirmed by the alternative method

[SOURCE: ISO 16140-1:2016, 2.44, modified — In the definition, “confirmed” has replaced “detected or
enumerated”.]
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reference confirmation or typing procedure
combination of the confirmation or typing tests that are claimed to be replaced by the alternative
confirmation or typing method (3.2)

Note 1 to entry: The number of confirmation tests (3.4) depends on the reference method for the specific
microorganisms. The number of confirmation tests can also be one.

3.8

target strain
strain, defined according to the scope of the reference method, that is expected to be confirmed by the

altdrnative method

[SOPRCE: ISO 16140-1:2016, 2.74, modified — In the definition, “confirmed” has replaced “detected or

en

39

typing procedure

pro

4

In
pro
mic

The validation protocol comprises two phases:

erated”.]

Cess of determining a particular microbial (sub)type (3.5)

the validation study, the alternative confirmation method is compared to the c
cedure described in the reference method for the enumeration or detection of specific
roorganisms.

confirmation procedure, carried out in the'\organizing laboratory;

an interlaboratory study.

General principles for the validation of confirmation'and typing methlds

firmation
groups of)

a method comparison study, of the alterfiative confirmation method against the reference

NOTE Itis possible, if relevant, to inclide inclusivity or exclusivity data obtained in an ISO 1614042 validation

study into a study related to this docuntent.

Theg validation protocol shallclearly define the selective agar(s) from which strains can be

confirmed

usimg the alternative confirmation method. All inclusivity and exclusivity strains shall bg¢ tested. In

cas

platle shall also be incltided in the method comparison study and the interlaboratory study.

bs where some strainSyare unable to grow on the specified selective agar(s), a non-sel

pctive agar

Thq technical rules for performing the method comparison study and the interlaborafory study

are
con

given in Clauses 6 and 7. The following six cases are covered; a distinction is made b
firmation/typing of Salmonella and that of other microorganisms:

validation of methods used for confirmation to the family level (non-Salmonella);

Va“dafinn of mnthndc ucnd for confirmation to t]nn gnhuc ]cn'ra] (nnn Ca’mnna”n);

btween the

validation of methods used for confirmation to the species level (non-Salmonella);

— validation of methodsused for confirmation/typing to the microbial (sub)typelevel (non-Salmonella);

— validation of methods used for confirmation/typing to the Salmonella genus or species level;

©IS

validation of methods used for confirmation/typing to the Salmonella serovar level.

02019 - All rights reserved


https://standardsiso.com/api/?name=f03c5856b0d2ca75a317b2ac860bf69f

ISO 16140-6:2019(E)

5 Strains

The pure strains used for determining the inclusivity and the exclusivity shall be well-characterized
in line with the purpose of the validation study. The identification information of each strain will be
used to (additionally) confirm the result in cases of discrepancies between the results of the reference

confirmation procedure and the alternative confirmation method.

NOTE National, regional or international reference laboratories could be contacted during such
investigations.

6 Methpdcomparison study

6.1 General

The methgd comparison study is the part of the validation that is performed in,ene laboratory.
It consists|of an inclusivity and exclusivity study of the alternative confirmation method. The resplts
are then cdmpared to those of the reference confirmation procedure.

6.2 Selection of test strains

A range of|strains shall be used. Criteria for selecting test strains ar€,given in Annex A. The strains
selected should take into account the measurement principle (egg.)culture-based, immunolog]cal,
molecular-pased) of the alternative method. Different measurement principles may require the [use
of panels ¢f different test strains, representing the diversity of‘the studied microorganism(s). |t is

important fo include non-target microorganisms that may grow on the media used for the reference
for the altgrnative method, including those that produce suspect colonies (i.e. look like those prody
by the target strains).

The rationhple for the choice of the strains and their-characteristics shall be included in the validat

study repoft.

Each strai
detail for i
food-proce
However, ¢
of all strai
internatioj
for guidan

Results ge
the laboratf
strains acqg
reference |

shall be characterized biochemically and/or serologically and/or genetically in suffic
Ls identity to be known. Strains.should preferably have been isolated from foods, feed,
ssing environment or from primary production; depending on the scope of the validat

hs should be known, ar(d they should be held in a local (e.g. expert laboratory), nationa
al culture collection(tg enable them to be used in future testing if required. See ISO 11
e on the local maintenance of stock cultures.

herated by a-$pecialized reference laboratory, using the reference method, can be use
ory performing the validation study is not able to perform the confirmation/typing of 1
ording t¢ the reference method. For example, the use of serotyping results of a Salmon
hboratery is allowed in cases of rare Salmonella serovars.

and
ced

s

on

lent
the
ion.

linical, environmental and culture collection strains can also be used. The original source

1 or
133

d if
are
ella

6.3 Incl

Sivity study

6.3.1 Testing of target strains

Pure cultures of all target strains shall be tested with both the reference confirmation procedure and
the alternative confirmation method. It is not necessary to repeat the reference confirmation procedure
along with the alternative confirmation method if the required data for the reference procedure are
available. As all inclusivity strains shall be tested, subculture the strains on a non-selective agar
plate, along with the clearly defined selective agar(s) from which strains can be confirmed using the
alternative confirmation method. This will ensure that a viable strain is available for confirmation.

The number of strains to be tested under the various options (see 6.3.2 to 6.3.7) are summarized in
Tables D.1 and D.2.

© ISO 2019 - All rights reserved
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In cases where the required number of specific target strains are not available, the number of strains
to be tested could be reconsidered, taking into account factors such as the frequency of occurrence
and the public health or spoilage significance of these specific strains. There should be a minimum of
5 strains per microbial (sub)type.

6.3.2 Family level (non-Salmonella)

For inclusivity, a minimum of 200 different target strains shall be tested.

EXAMPLE The alternative method claims to confirm Enterobacteriaceae. A minimum of 200 different strains
of Enterobacteriaceae are included in the inclusivity study.

6.3)13 Genus level (non-Salmonella)

Forfinclusivity, a minimum of 150 different target strains shall be tested.

EXAMPLE The alternative method claims to confirm Listeria spp. A minimumpof*150 different strains of
Listeria spp. are included in the inclusivity study.

6.3/4 Species level (non-Salmonella)

Forfinclusivity, a minimum of 100 different target strains per claimed species shall be tested,

EXAMPLE The alternative method claims to confirm L. mongeptagenes. A minimum of 100 diffdrent strains
of LI monocytogenes are included in the inclusivity study.

6.3)5 Microbial (sub)type level (non-Salmonella)
Forlinclusivity, a minimum of 25 different target strains per claimed microbial (sub)type shall be tested.

If 5{or more microbial (sub)types are claimed, then a minimum of 100 strains shall be tegted. These
shopld be proportionally divided accordingto the distribution and availability of the varioup microbial
(sulb)types under study, with a minimumof 5 strains per microbial (sub)type.

EXAMPLE The alternative method“elaims to confirm E. coli 0157, E. coli 0111, E. coli 026, E. cali 0103 and
E. cgli 0145. Therefore, at least 20 different strains of each of these 5 serogroups are included in thg inclusivity
study, taking into account the minimum of 100 strains in total.

6.3/6 Salmonella genus or species level
Forlinclusivity, a minimum of 150 different target strains shall be tested.

— |If the alternative confirmation method claims confirmation of Salmonella spp., target strains
include @tleast 2 strains each of S. bongori, S. enterica subsp. salamae, S. enterica subsp. arizonae,
S. entérica subsp. diarizonae, S. enterica subsp. houtenae, S. enterica subsp. indica. Supplement these
with'strains of S. enterica subsp. enterica, covering common serovars. Preferably, inclyde at least
one representative of each (somatic) O-antigen described (see ISO/TR 6579-3).

— If the alternative confirmation method claims confirmation of S. enterica, target strains include
at least 2 strains each of S. enterica subsp. salamae, S. enterica subsp. arizonae, S. enterica subsp.
diarizonae, S. enterica subsp. houtenae, S. enterica subsp. indica. Supplement these with strains of
S. enterica subsp. enterica covering common serovars. Preferably, include at least one representative
of each (somatic) O-antigen described (see ISO/TR 6579-3).

— If the alternative confirmation method claims confirmation of S. enterica subsp. enterica, target
strains include different strains (and serovars) of S. enterica subsp. enterica only, covering common
serovars. Preferably, include at least one representative of each (somatic) O-antigen described
(see ISO/TR 6579-3).

NOTE More information on common serovars can be found on the following websites: www.cdc.gov/,
www.ecdc.europa.eu/ and www.efsa.europa.eu/.
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6.3.7 Salmonella serovar level

For inclusivity, a minimum of 25 different target strains per claimed Salmonella serovar shall be tested.

If 11 or more serovars are claimed, then a minimum of 250 strains shall be tested. These should be
proportionally divided, according to the general serovar distribution.

In cases where the required number of specific target strains are not available, the number of strains
to be tested could be reconsidered, taking into account factors such as the frequency of occurrence
and the public health significance of these specific strains. There should be a minimum of 5 strains per

serovar.

EXAMPLE
minimum o
included in

6.4 Excl

6.4.1 Te

Pure cultu
and the al
procedure
procedure
selective 4
confirmed

for confirnjation.

The numb¢
Tables D.1

Preferably,
reference 1

6.4.2 Faj

For exclusi

6.4.3 Ge

For exclusi

6.4.4 Sp

fity, a minimum of 100 different non-target strains shall be tested.

[ity, a minimum)of 100 different non-target strains shall be tested.

The alternative method claims to confirm Salmonella Enteritidis and Salmonella Typhimuriu
25 different strains of Salmonella Enteritidis and 25 different strains of Salmonella Typhimuritm
he inclusivity study.

usivity study

sting of non-target strains

Fes of all non-target strains shall be tested with both the referenceé confirmation proced
fernative confirmation method. It is not necessary to repeatthe reference confirma
along with the alternative confirmation method if the rgquired data for the referg
are available. As all exclusivity strains shall be tested, subculture the strains on a 1
gar plate, along with the clearly defined selectivenagar(s) from which strains can
using the alternative confirmation method. This will’ensure that a viable strain is avail

br of strains to be tested under the various_dptions (see 6.4.2 to 6.4.7) are summarize
hnd D.2.

select non-target strains that are_able to grow on the selective agar(s) as used in
hethod.

mily level (non-Salmonella)

nus level (non-Salmonella)

pcies level (non-Salmonella)

For exclusilvity, aminimum of 100 different non-target strains shall be tested, of which there are:

m. A
are

ure
[ion
nce
Jon-

be
hble

1 in

the

EXAMPLE

. £ b 4=
50 Stl dlllS TTUIINTTUITELAdT g€L gTIHIUS,

50 strains from non-target species within the target genus.

The alternative method claims to confirm L. monocytogenes. A minimum of 50 different str

ains

of non-Listeria spp. and 50 different strains of Listeria spp., but not L. monocytogenes, are included in the
exclusivity study.

6.4.5 Mi

crobial (sub)type level (non-Salmonella)

For exclusivity, a minimum of 100 different non-target strains shall be tested, of which there are:

25 strains from non-target family;
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— 25 strains from target family or target genus (but not the target species);

— 50 strains from non-target microbial (sub)type within the target species.

EXAMPLE The alternative method claims separately to confirm E. coli 0157, E. coli 0111, E. coli 026, E. coli
0103 and E. coli 0145. A minimum of 25 different strains of non-Enterobacteriaceae, 25 different strains of
Enterobacteriaceae (but non-E. coli) and 50 different strains of E. coli serogroups other than the 5 serogroups
mentioned above are included in the exclusivity study.

6.4.6 Salmonella genus or species level

Forexctusivity, a i of T00differenton-targetstrains siratt be tested:

— |If the alternative confirmation method claims confirmation of S. enterica, include;
— atleast 2 strains of S. bongori;

— atleast 75 (to make up to the total of 100) strains from the target family (Enterobacteriaceae).
— |If the alternative confirmation method claims confirmation of S. enterica subsp. entericd, include:

— at least 2 strains each of S. bongori, S. enterica subsp. sqlamae, S. enterica subsy. arizonae,
S. enterica subsp. diarizonae, S. enterica subsp. houtenae and'S. enterica subsp. indica}

— atleast 75 (to make up to the total of 100) strains frofn the target family (Enterobacteriaceae).

6.47 Salmonella serovar level
Forlexclusivity, a minimum of 100 different non-target strains shall be tested.

If the alternative method claims typing of all S@monella serovars, a total of 100 different sffrains from
non-target genus, but within target family (Enterobacteriaceae), shall be tested.

If the alternative method claims typing of-specific Salmonella serovars, include:
— |atleast 25 strains from non-target genus, but within target family (Enterobacteriaceae);

— |atleast 75 strains from nonstarget serovars within the target subspecies. These should ificlude non-
target serovars with partly the same O-antigens or H-antigens as the target Salmonella 4erovars.

EXAMPLE The alternative method claims to confirm Salmonella Enteritidis and Salmonella Typhimurium.
A mlinimum of 25 different'strains of Enterobacteriaceae (but non-Salmonella spp.) and 75 strains of |75 different
Salmonella serovarsethér than Salmonella Enteritidis and Salmonella Typhimurium are included in th¢ exclusivity
study. These 75 strains include non-target serovars with partly the same O-antigens or H-antigens af Salmonella
Entg¢ritidis (1,9,12:g,m:-) and Salmonella Typhimurium (1,4,[5],12:i:1,2).

6.5| Expression and interpretation of results

Tabulate the results for inclusivity (see 6.3) as in Table 1 and include the final interpletation in
accordance with Table 2. Tabulate the results for exclusivity (see 6.4) as in Table 3 and include the final
interpretation in accordance with Table 4. Any discrepancy in results needs to be investigated by the
organizing laboratory, using relevant identification or characterization methods (e.g. DNA sequencing).
The outcome, preferably tabulated, with an explanation, shall be included in the validation study report.

NOTE Detailed examples are given in Annex B (validation of an alternative confirmation method) and
Annex C (validation of an alternative typing method).
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Table 1 — Presentation of the results for inclusivity

. Final result (+/-) Final interpretation of
Target |Characteristics - - - Its i d C
strain | ofthe strain |Reference confirma-| Alternative confir- | resu tsinaccordance | Comments
tion procedure mation method with Table 2 (IA/ID)
Etc.
Key

+: positiver

IA: inclusivi

y agreement, ID: inclusivity deviation

bsult, indicating the strain is confirmed to be the target as defined by the procedure of the method

—: negative 1lesult, indicating the strain is not confirmed to be the target as defined by the procedure of the method

NOTE Charpcteristics of the individual strains are as a minimum: the name of the strain, (culture) cellection number jand
origin of the|strain. Other available characteristics can be added as well.
Table 2[— Comparison and interpretation of results between the reference and alternative
methods for the inclusivity study
Second Final
Result per strain First interpretation interpretation interpretp-
(if applicable) tion
Alternative con: . .
. . . Alternative confir-
Referende Alternative . firmation method .
. . . Identity of the mation method
confirmatjon | confirmation .| compared torefer-
I (target) strain . . compared to
procedure method ence confirmation |, . .
identity of the strain
procédure

+ + + PA Not applicable IA

+ - + FN ID ID

- + + PD 1A IA

- - + NA Not applicable IA
Key
+: positive re¢sult, indicating the strain is\confirmed to be the target as defined by the procedure of the method
-: negative rlesult, indicating the strain.is not confirmed to be the target as defined by the procedure of the method
PA: positive| agreement, FN: falSe 'negative, PD: positive deviation, NA: negative agreement, IA: inclusivity agreemlent,

ID: inclusivity deviation

NOTE The ghird and fourth'rows of results in this table are unlikely outcomes in an inclusivity study.
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Table 3 — Presentation of the results for exclusivity

Non- Character- Final result (+/-) Final interpretation of
target istics of the | Reference confir- | Alternative confir- | results in accordance |Comments
strain strain mation procedure | mation method | withTable 4 (EA/ED)
1
2
3
Etc.
Key
+: ppsitive result, indicating the strain is confirmed to be the target as defined by the procedure of the method

-1
EA:

NO7]
orig

pgative result, indicating the strain is not confirmed to be the target as defined by the procedure of the me
exclusivity agreement, ED: exclusivity deviation

'E Characteristics of the individual strains are as a minimum: the name of the strain, (cultdre) collection
in of the strain. Other available characteristics can be added as well.

hod

number and

Table 4 — Comparison and interpretation of results between the reference and altgrnative
methods for the exclusivity study
Second Final
Result per strain First interpretation interpretation interpreta-
(if applicable) tion
Alternative con- | 101 native confir-
eference Alternative |Identity ofthe | firmation method .
- . . . mation method
conpfirmation | confirmation | (non-target) | compared to refer-
. . . compared to
procedure method strain ence confirmation |, . .
identity of the strain
procedure

- - - NA Not applicable EA

- + - FP ED ED

+ + = PA Not applicable EA

+ - - FN EA EA
Key
+: ppsitive result, indicating the'strain is confirmed to be the target as defined by the procedure of the method
-: negative result, indicating'the strain is not confirmed to be the target as defined by the procedure of the method
PA:| positive agreement~FN: false negative, FP: false positive, NA: negative agreement, EA: exclusivity| agreement,
ED:|exclusivity deviatiop
NOTE The thirdiand fourth rows of results in this table are unlikely outcomes in an exclusivity study.

6.6/ Eyvaluation
rl D y, as in Table 5 (in total number

Sunpmarize the results of the method comparison stud

p

of IA, ID,

EA and ED found), based on the interpretations in accordance with Table 1 (inclusivity) and Table 3

(exclusivity).
Table 5 — Summary of the results in the method comparison study
Number of IA ID EA ED
strains
Inclusivity Not applicable Not applicable
Exclusivity Not applicable Not applicable
Key

[A: inclusivity agreement, ID: inclusivity deviation, EA: exclusivity agreement, ED: exclusivity deviation
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Use Table 6 to evaluate the results, as summarized in Table 5, in accordance with the acceptability limits
(ALs) given in Table D.1 (non-Salmonella) or Table D.2 (Salmonella). The AL is not met when the observed
value is higher than the AL. When the AL is not met, investigations should be conducted (e.g. root cause
analysis) in order to provide an explanation for the observed results. The fitness for purpose of the
alternative confirmation method is then determined, based on the AL and the additional information
from the investigation. The reasons for acceptance of the alternative confirmation method, when the
AL is not met, shall be stated in the validation study report.

NOTE Detailed examples are given in Annex B (validation of an alternative confirmation method) and
Annex C (validation of an alternative typing method).

Table 6 — Evaluation of the method comparison study results

AL ID ID <AL ED ED < AL Evaluatign
Inclusivity Not applicable | Not applicable

Exclusivity Not applicable | Not applicable

Key

AL: acceptaljility limit, ID: inclusivity deviation, ED: exclusivity deviation

NOTE The AL values are taken from Table D.1 (non-Salmonella) or Table D.2 (Salmonella).

7 Inter]laboratory study

7.1 General

The aim offthe interlaboratory study is to determine the variability of the results obtained by diffefent
collaborat@rs using the same strains (reproducibilitysiconditions). Whenever possible, the study
conditions|should reflect the normal variation betweenlaboratories.

7.2 Datg sets to be obtained

The interlpboratory study shall produce\. 10 valid data sets from at least 10 collaborators. [Che
collaboratqgrs shall come from a minimum of 5, but preferably 10, different organizations, excluding|the
organizing|laboratory. Technicians, invelved in the preparation of the strains used in the interlaboratory
study, shal] not take partin the testing of those strains within the interlaboratory study.

NOTE llaboratories in different locations, but belonging to one company or institute, are acceptegl as
different organizations.

— Atotallof 24 strains shall be tested per collaborator and all strains shall be tested with the refergnce
confirmation procédure and the alternative confirmation method.

— The interlaboratory study will generally use strains with a positive result in the refergnce
confirﬁation procedure for the inclusivity study and strains with a negative result in the refergnce
confirmation procedure in the exclusivity study.

— For inclusivity: a total of 16 different target strains.
— For exclusivity (in general): a total of 8 different non-target strains.
— For exclusivity (non-Salmonella):

— inthe case of confirmation to the species level: a total of 8 different non-target strains: 4 strains
from non-target genus and 4 strains from non-target species within the target genus;

EXAMPLE1  The alternative method claims to confirm L. monocytogenes.

— Inclusivity part: 16 different strains of L. monocytogenes.

10 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=f03c5856b0d2ca75a317b2ac860bf69f

ISO 16140-6:2019(E)

— Exclusivity part: Bacillus cereus, Enterococcus faecalis, Lactobacillus helveticus, Staphylococcus

aureus, L. ivanovii, L. innocua, L. welshimeri and L. seeligeri.

— in the case of confirmation to the microbial (sub)type level: a total of 8 different
strains; 4 strains from non-target species within the target family and 4 strains
target microbial (sub)types within the target species.

EXAMPLE 2 The alternative method claims to confirm E. coli 0157, E. coli 0111, E. coli
0103 and E. coli 0145.

— Inclusivity part: 3 different strains each of E. coli 0157, E. coli 0111, E. coli 026, E. co

non-target
from non-

026, E. coli

Ii 0103 and

E. coli 0145, plus 1 additional strain from the microbial (sub)types under study, making the total

7.3

Strd

(oriFinating from the one purified colony per test strain).

number of strains to 16.

— Exclusivity part: Citrobacter freundii, Escherichia vulneris, Hafnia alvei, Salmonellg-enterig
E. coli O55, E. coli 078 and E. coli 0128.

For exclusivity (Salmonella):

a, E. coli 06,

— in the case of confirmation to the Salmonella genus or species level:-a total of 8 different non-
target strains: 7 strains from non-target genus, but within target family Enterobactetiaceae and

1 strain from non-target family;
EXAMPLE 3  The alternative method claims to confirm Salmonella spp.
— Inclusivity part: 16 different strains (and serovars) of\Salmonella spp.

— Exclusivity part: Citrobacter freundii, Cronobacteirysakazakii, Enterobacter cloacae, Esc
Hafnia alvei, Serratia marescens, Yersinia enterocolitica and Aeromonas hydrophila.

— in the case of confirmation to the Salmoneélla serovar level: a total of 8 different

erichia coli,

non-target

strains: 4 strains from non-target genus, but within target family Enterobacterfaceae and

4 strains from non-target serovars within the target subspecies. These should be
serovars with partly the same O-atitigens or H-antigens as the target Salmonella ser

EXAMPLE 4  The alternativelanéthod claims to confirm Salmonella Enteritidis (1,9,1]
Salmonella Typhimurium (1,4)[5],12:i:1,2).

— Inclusivity part: 8 different strains of Salmonella Enteritidis and 8 different strains o
Typhimurium.

— Exclusivity pdrt; Citrobacter freundii, Enterobacter cloacae, Escherichia coli, Hafnia alve

Hato (1,4,[5}12:g,m,s:[1,2]), Salmonella Lagos (1,4,[5],12:1:1,5), Salmonella Mendoza (9,12
SalmonellaSeremban (9,12:i:1,5).

Protocol

ins shall be prepared by the organizing laboratory to ensure homogeneity between

non-target
pvars.
P:g,m:-) and

[ Salmonella

, Salmonella
:Lv:1,2) and

shipments

Depending on the characteristics of the strains to be sent, shipment of strains can take p

example, agar transport swabs, agar tubes or non-selective agar plates.

Shipment of strains shall take into account the applicable transport safety requirements.

ace on, for

The organizing laboratory should provide the participants with adequate information on safe handling
of the strains upon arrival and storage, and protocol(s) for the testing and reporting of results.

The analysis of the strains may start from the isolation of the strains on non-selective agar. The testing
of the strains shall be performed by the reference confirmation procedure and by the alternative
confirmation method.

© IS0 2019 - All rights reserved
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If the alternative confirmation method claims to be able to directly confirm from selective agars, at
least one of these selective agars shall be included in the interlaboratory study as the starting point of

analysis.

The organizing laboratory can indicate that plates and/or strains shall be retained for a certain period
to be able to confirm results obtained by a collaborator, if needed.

The analysis of strains shall be performed by each collaborator within a stipulated time frame.

A minimum of 480 results (240 by each method) are required for use in the interpretation.

When the ipterls

2l be

submitted [to the organizing laboratory and examined. Disregard data from collaborators:
who rdceived strains/test Kits, etc. that were damaged during transportation;

using media formulations that are not in accordance with the method;

protodol(s) or the critical operating conditions.

7.4 Expression of results

Tabulate the results for the interlaboratory study as given in Table 7.

if the reported technical results suggest that the laboratory has deviated frohDeither the tesf

—

ng

Any result fliscrepancies shall be included in the validation study report, accompanied by an explanation.

Table 7 — Presentation of the results forthe interlaboratory study

Number of correctly confirmed strains Number of correctly non-confirmed
in the inclusivity part strains in the exclusivity part
Collaborators Reference Alternative Reference Alternative
confirmation confirmation confirmation confirmation
procedure method procedure method
Collaboratqr 1 /16 /16 /8 /8
Collaboratqr 2 /16 /16 /8 /8
Etc. /16 /16 /8 /8
Collaboratqr 10 /16 /16 /8 /8
Total /160 /160 /80 /80

7.5

Summariz¢ the results of the interlaboratory study as in Table 8 (in total numbers of 1A, ID, EA and

Inteppretation‘and evaluation

ED

found), baded en the interpretations in accordance with Table 2 (inclusivity) and Table 4 (exclusivitf).

I'able o — Summary ol the results in the interlaboratory study

N‘S‘;’r’:frfs"f 1A ID EA ED
Inclusivity Not applicable Not applicable
Exclusivity Not applicable Not applicable
Key
[A: inclusivity agreement, ID: inclusivity deviation, EA: exclusivity agreement, ED: exclusivity deviation

Use Table 9 to evaluate the results as summarized in Table 8.

12
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The AL is not met when the observed value is higher than the AL listed in Table D.3. When the AL is not
met, investigations should be conducted (e.g. root cause analysis) in order to provide an explanation for
the observed results. The fitness for purpose of the alternative confirmation method is then determined,
based on the AL, and the additional information from the investigation. The reasons for acceptance of the
alternative confirmation method, when the AL is not met, shall be stated in the validation study report.

Table 9 — Evaluation of the interlaboratory study results

AL ID ID < AL ED ED <AL Evaluation
Inclusivity Not applicable | Not applicable
Ekclusivity Not applicable | Not applicable
Key

AL:[acceptability limit, ID: inclusivity deviation, ED: exclusivity deviation

NOTE The AL values are taken from Table D.3.
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A1l Genleral

This anney outlines the minimum test requirements for general use. In the selection of teststrains,
majority shall originate from foods, feed, the food-processing environment or the primary product
and should cover the recognized range of the target analyte with respect to the following: diver

Annex A
(normative)

Points to be considered when selecting strains for testing

in identifi

incidence, pnd any other claims made by the producers of the alternative method: In addition, (fq
borne disepse related) clinical, environmental and culture collection strains ean-also be used.

A.2 Target group categories

a) UndefIned group, e.g. total aerobic count, coliform, yeast, lacticacid bacteria.

b) Family, e.g. Enterobacteriaceae.

c¢) Genus)e.g. Salmonella, Pseudomonas, Listeria.

d) Speciep, e.g. Listeria monocytogenes, Staphylococcus-aureus, Escherichia coli.

e) Microbial (sub)type, e.g. E. coli 0157, Salmonelld Enteritidis.

a)

A3 Tarrtet group selection in inclusivity study

For u

selectgd from those capable ofitypical growth in the reference method.

For families: use strainsoOfrom a range of genera in that family and, if possible, includ
representative memberof all genera in the family.

For ge

For species: use”a range of strains from that species. For the selection of strains, more pre

metho
Salmo
defini

inclusivity and exclusivity

fation characteristics (e.g. biochemical, serovar, phage type), geographical distribuf

efined groups for which the target group is defined by the reference method: use str

era: use a range of species from that genus and test as many species as possible in the ge

s fonsubtyping and information on diversity of strains need to be considered. For exanj

the
ion,
Sity
ion,
od-

hins

e a

us.

Ccise

ella "and Listeria are serotyped and/or typed with other (genetic) typing methods,

to ensure that strains are relevant to the target (food) categories, at the time of testing.

For microbial (sub)type: use a range of origins (such as different foods, different feed, etc.) of that
microbial (sub)type.

A.4 Non-target groups selection in exclusivity study

a) The non-target groups (i.e. those expected to be negative and being used for cross-reactivity tests)
should be specified according to the target group.

b) When the target group is a family: non-target strains shall include other closely associated families.

14
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c) When the target group is a genus: non-target strains shall include other genera considered to be
similar to the target genus.

d) When the target group is a species: non-target strains shall include other species within the
target genus.

e) When the target group is a microbial (sub)type: non-target strains shall include other microbial
(sub)types.
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Annex B
(informative)

Example of the validation of an alternative confirmation method

to the species level (Listeria monocytogenes)

This annex
for Listerid
procedure
on Agar Li

commercid

Method cq
monocytog
confirmati
Annex A fo

Method co
monocytog
of colonies
informatio

Interlabord

Interlaborj
and 4 stra
Lactobacill]

All 13 part
procedure

The altern|
Tables B.1

is the ISO 11290 series for detection and enumeration of Listeria monocytogenes. Isolatiq
bteria according to Ottaviani and Agosti, followed by the confirmation tests fof-haemol
and fermentation of L-rhamnose and D-xylose as a minimum. The alternative confirmatioh method

I further information on the selection of target strains).

h on non-target strains and their selection).

shows an example of the validation of an alternative confirmation method to the species|
monocytogenes (see Tables B.1 to B.7 for further information). The reference confirma

lly available PCR-test.

mparison study, inclusivity: 100 target strains that have been_confirmed as Lis
pnes by isolation on Agar Listeria according to Ottaviani and-~Agosti, followed by
bn tests for haemolysis and fermentation of L-rhamnose and D-xylose as a minimum

mparison study, exclusivity: 100 non-target strains that haye not been confirmed as List

of similar appearance or the potential to cross react\(see Table D.1 and Annex A for furt

tory study, inclusivity: 16 different target strains (16 different strains of L. monocytogen

tory study, exclusivity: 8 different non-target strains: 4 strains from non-target ge
ns from non-target species within the\target genus (Bacillus cereus, Enterococcus faed
s helveticus, Staphylococcus aureus, L-ivanovii, L. innocua, L. welshimeri and L. seeligert).

cipants to the interlaboratory study tested the 24 strains by both the reference confirma
and the alternative confirmation method.

ptive confirmation method was successfully validated based on the results presente
fo B.7.

Table B.1 =~Results for inclusivity in the method comparison study

bvel

fion
nis
ySis
isa

Pria
the
see

eria

pnes as described for target strains that are likely to be.rélevant because of the developnfent

her
es).
nus
alis,

fion

] in

Number Final result (+/-)
of target Characheristics . Final interpretation of Coml
strains of the Strain Reference Alternative results inaccordance | - I
(total no. confirmation confirmation with Table 2 (IA/ID)
100) procedure method
99 L-monocytogenes + + TA None
1 L. monocytogenes + - ID None
Key
+: positive result, indicating the strain is confirmed to be the target as defined by the procedure of the method
-:negative result, indicating the strain is not confirmed to be the target as defined by the procedure of the method
IA: inclusivity agreement, ID: inclusivity deviation

16
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Table B.2 — Results for exclusivity in the method comparison study

Number of Final result (+/-) . .
Final interpreta-
non-target Character- . tion of results in
strains istics of the Reference Alternative i Comments
(total no. strain confirmation | confirmation | accordance with
100) procedure method Table 4 (EA/ED)
50 A variety of - - EA 38 strains were not
non-Listeria able to grow on the
genera, e.g. Ba- selective agar under
cillus, Jonesia, study and were tested
Escherichia, from nonjselective
Enterococcus, agarjonly.
Lactobacillus,
Leuconostoc,
Micrococcus,
Pseudomonas,
Staphylococcus,
Streptococcus
6 L. grayi - - EA Groyth?
14 L. innocua - - EA Groytha
11 L. ivanovii - - EA Groyth?
7 L. seeligeri - - EA Groyth?
10 L. welshimeri - - EA Growtha
2 L. ivanovii - + ED Groyth?
Key
+: ppsitive result, indicating the strain is confirmed to be the target as defined by the procedure of the method
-:npegative result, indicating the strain is not confirmed\te'be the target as defined by the procedure of the method
EA:lexclusivity agreement, ED: exclusivity deviation
a | All strains were able to grow on the selectjive-agar under study.

Table B.3 — Summary of the results in the method comparison study

Number Gy IA ID EA ED
strains
[nclusivity 100 99 1 Not applicable Not gpplicable
Exclusivity 100 Not applicable Not applicable 98 2

Key

[A: Inclusivity agr€ement, ID: inclusivity deviation, EA: exclusivity agreement, ED: exclusivity deviation

Table B.4 — Evaluation of the method comparison study results

Al 1D ID< AL ED ED< AL Evaluation
Inclusivity 2 1 1<2 Not applicable | Not applicable Accepted
Exclusivity 2 |Notapplicable| Not applicable 2 2<2 Accepted

Key
AL: acceptability limit, ID: inclusivity deviation, ED: exclusivity deviation

NOTE The AL values are taken from Table D.1.
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Table B.5 — Results for the interlaboratory study

Number of correctly confirmed strains
in the inclusivity part

Number of correctly non-confirmed
strains in the exclusivity part

Collaborators Reference Alternative Reference Alternative
confirmation confirmation confirmation confirmation
procedure method procedure method
Collaborator 1 16/16 16/16 8/8 8/8
Collaborator 2 15/16 15/16 8/8 8/8
Collaborator 4 16/16 16/16 8/8 8/8
Collaboratqr 5 16/16 16/16 8/8 8/8
Collaboratqr 6 16/16 16/16 8/8 8/8
Collaboratqr 7 16/16 16/16 8/8 8/8
Collaboratqr 8 16/16 16/16 8/8 7/8
Collaboratqr 9 16/16 16/16 8/8 8/8
Collaboratqr 10 16/16 16/16 8/8 7/8
Collaboratqr 11 16/16 16/16 8/8 8/8
Collaboratqr 12 16/16 15/16 8/8 8/8
Collaboratqr 13 16/16 16/16 8/8 8/8
Total 191/192 190/192 96/96 94/96

NOTE 1 Datfa from the inclusivity study for collaborator 2 is assessed in line with Table 2.

NOTE 2 Dafa from collaborator 3 was excluded from interpretation, because of technical deviations from the testing

protocol(s).
Table B.6 — Summary of the results’in the interlaboratory study
Number of IA ID EA ED
strains
Inclusivjity 192 191 1 Not applicable Not applicablle
Exclusivity 96 Not applicable Not applicable 94 2
Key
IA: inclusivify agreement, ID: inclusivityldeviation, EA: exclusivity agreement, ED: exclusivity deviation
Table B.7.— Evaluation of the interlaboratory study results
AL ID ID <AL ED ED <AL Evaluatign
Inclusivity 1 1<2 Not applicable | Not applicable Accepted
Exclusivity Not applicable | Not applicable 2 2<2 Accepted

Key

AL: acceptahility limit. ID: inclusivity deviation, ED: exclusjvity deviation

NOTE The AL values are taken from Table D.3.
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Annex C
(informative)

Example of the validation of an alternative typing method to the
Salmonella serovar level (15 different serovars claimed)

annex shows an example of the validation of an alternative typing method to the

Thi
ser(fvar level (15 different serovars claimed), see Tables C.1 to C.7 for further information»Th

Saln
ava
15

S. H
S.S

Met
Met

Inte
1 of

Intd
but
sub
the
Saln
and

honella serotyping method is ISO/TR 6579-3. The alternative serotyping methodds\a co
lable PCR-based test. The alternative serotyping method claims to be able to sefotype th
balmonella enterica subsp. enterica serovars: S. Agona, S. Anatum, S. Brandénburg, S.
adar, S. Heidelberg, S. Indiana, S. Infantis, S. Mbandaka, S. Montevideo, S. hexington, S. L
enftenberg, S. Typhimurium and S. Virchow.

hod comparison study, inclusivity: 250 target strains (see Table C.1);
hod comparison study, exclusivity: 100 non-target strains (seefable C.2).

rlaboratory study, inclusivity: 16 different target strains{the 15 different serovars as c
these represented by 2 strains).

rlaboratory study, exclusivity: 8 different non-target strains: 4 strains from non-taj
within target family Enterobacteriaceae, and 4 sttdins from non-target serovars within
kpecies. These should be non-target serovars, with partly the same O-antigens or H-4
target Salmonella serovars (Citrobacter freundii, Enterobacter cloacae, Escherichia coli, H

Salmonella Saintpaul (1,4,[5],12:e,h:1,2).

All [10 participants to the interlaboratery study tested the 24 strains by both the refere
profedure and the alternative typing.method.

The alternative typing method was successfully validated based on the results pr
Tables C.1 to C.7.

Salmonella
e reference
mmercially
e following
Enteritidis,
jvingstone,

aimed and

get genus,
the target
ntigens as
afnia alvei,

honella Colindale (6,7:1:1,7), Salmonella Glestrup (6,8:z,4:e,n,z,5), Salmonella Panama (1,9,12:1,v:1,5)

nce typing

bsented in
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