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Abstract

In a gl obalizing world an alytical results pl ay a m ajor role in free and fair trade. Ho wever, wo rldwide
equivalence of analytical results can not be ensured by “only” producing standardized analytical methods.
For some pa rameters sta ndardized reference mat erials are lacking and the reference method sho ws
limited performance. It is there that a reference system should serve to optimally safeguard equivalence.

In this paper it is explained what a reference system is and why Somatic Cell Counting (SCC) was chosen
as a fi rst example for i mplementation. An outline of a referenc e system for SCC is drawn and the ti me
plan and the next actions of the joint IDF / ICAR project group are described.

Keywords: Reference system, raw milk analysis, somatic cell count, SCC, relation between reference and
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A reference system is a systemati cally devel oped an choring system that is fed by di  fferent types of
information from various sources in a laboratory network structure:

Reference method results.
Routine method results.
Results from proficiency testing.

Joint recognition by regulatory bodies, competent authorities and other stakeholders is essential for an
effective functi oning. A more extens ive expl anation on the background and aims as well as on the
elements of reference systems was published in the Bulletin of the IDF 427/2008.

SCC is one of the most frequently performed tests worldwide, estimated at over 500.000.000 tests/year.

SCC - as an indicator for udder health status - is relevant in food legislation, payment of raw milk and
also has a major impact on farm management and breeding programs.

SCC data are obtai ned almost excl usively by automated hi gh-throughput fluoro-opto-electronic counting
instruments, wh ich a re c alibrated a nd c ontrolled wit h mo re o r le ss d efined mi Ik s amples g iving a
“reference level” for counting. T his reference le vel d erives in many cases from the a pplication of the
reference method, a direct microscopic cell counting according to ISO 13366-1|IDF 148-1.

2.1 Somatic cell counting as a typical problem

Traditional calibration schemes ar e e specially problematic with SCC, because sev eral preconditions are
only poorly met. It is necessary to repeat the reference method in more than one lab to arrive at an
acceptable precision and accuracy of resulting reference values. Results from a collaborative study carried
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out i n October 2005 sho w that repeatabi lity r and re producibility R is rather li mited (see al so table
below). The recentl y revised IS O 13366-1|IDF 148-1 on the microscopic reference me thod provides a
better description on “what to count and not to co unt”. Still, the reference method i s tedi ous and
cumbersome and requires experience and frequent execution in order to safeguard adequate competence
of the analyst and a proper counting of the “analyte”.

Certified reference materi al (“gol den standard”) i s not avail able. Secondary
reference m aterials have probl ems wi th shelf life and batch homogeneity
during storage. Different matrices and cell types are used for the prepara tion
of these secondary reference materials.

In routi nely exerci sed somati c cell counting, wel | funct ioning automate d
fluoro-opto-electronic methods are u sed. However, the tar getanalyteof
‘ these actual routine methods is not commonly accepted as “reference” basis.

Therefore, a true common basis for the calibration of routine instruments is in
fact lacking. As a consequence, se veral routine la boratories h ave p ut t heir
own ‘reference system’ in place in order to anchor their counting level.

For all these reasons, SCC serves as illustration of a typical problem and makes it into a true candidate
parameter for implementing a world wide adopted reference system approach.

ISO 13366|IDF 148, part 1 vs. part 2 (all values in '000/ml)

Mean s, sR r R
Reference 245 38 41 107 114

679 69 79 192 218
Routine 245 13 20 36 57

679 21 40 59 112

3.0 Outline of reference system for somatic cell counting

A reference system is regarded as a tool to provide a commonly acknowledged reference level for a given
analytical parameter. It is characteri zed as a syst ematically developed anchoring system that is fed by
different types of i nformation from vari ous sources, i.e. from reference materials, reference met hod
analysis, r outine me thod r esults an d p roficiency t esting in a la boratory n etwork s tructure. Joint
recognition by r egulatory b odies, c ompetent a uthorities a nd o ther s takeholders is e ssential fo r an
effective functioning.

A joint project group of ID F and ICAR has recently outlined a reference syst em for SCC and aims for its
implementation during the next years. The system wi Il be fed by routi ne and reference laboratories to
characterize one or more (secondary) reference m aterials and systemati cally assign a “true” val ue to
each material. This “assigned value” will represent the anchor level to which local routine laboratories can
relate to. A system, well structured and anchored means avoiding fluctuations between different batches
of RMs and subsequent calibrations.

The following scheme shows the principle.
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Criteria for
competence
of contributing labs

Criteria for
competence
of contributing labs

COORDINATOR

RESULT A RESULT A MO 2

RESULT B RESULT B

RESULT C RESULT C

Data processing

Assigned value

NATIONAL LAB XX NATIONAL LAB YY NATIONAL LAB KK

Transfer the calibration with a SRM Transfer the calibration with a SRM Transfer the calibration with a SRM

NATIONAL LAB HH

Transfer the calibration with a SRM

ROUTINELABHH1  ROUTINELABHH 2

ROUTINELABXX1  ROUTINELABXX 2 ROUTINELABYY 1  ROUTINELABYY 2

ROUTINELABKK1  ROUTINELABKK 2

In the joint IDF / ICAR project group now 4 continents and 16 countries are represented.

A strategic aspect is to communicate the aim of the project in the right way. This is achieved through
meetings, by publishing papers, by publication of a newsletter and creating visibility on the ICAR and IDF
websites. The communication will be oriented towards both the analytical stakeholders (labs, RM
providers) as well as others (animal health bodies, authorities).

Questionnaires for refer ence materi al provi ders and routi ne | aboratories bri ng i nformation on how
available reference materials produced in several continents and more than 15 countries are used. This
information will b e u seful t o d raft g uidelines fo r reference materials and to draw a pi cture of the
interlinkages between the different existing local analytical systems.

The first calculation models for assessing both proficiency testing schemes and the performance therein
of laboratories involved with the assignment of reference values are under development within a group of
statistical experts.

The project group has identified the important parts to come to a refer ence system and is working out
the details of a pilot model, which is to be evaluated in practise.

Crucial parts of this pilot model will be (amongst others):
A suitable reference material (representative and stable).
A laboratory database with a system for competence scoring.

A calculation model for determining optimized assigned values.
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The project group follows a bottom- up approach. This means to coll ect and make use of exi sting and
functioning local structures.

Of course some organizational matters and financial issues have to be addressed in the near future, too.

Time Plan

Development
testing —

Articles, (web) presentations, newsletter, workshop

I I I
2010 ! 2011 ! 2012 | 2013

I
2009 !

Somatic cell count in milk is an e xcellent parameter t o e xplore t he fe asibility of a reference s ystem
approach. It is a very relevant parameter in food legislation, in farm management and in animal breeding
and the reference method has distinct drawbacks.

The world wide challenge of thi s i nnovative anal ytical approach i s to creat e mutual trust betw een the
actors involved and to share useful data and experience which are obtained in daily analytical life.

A collaborative atmosphere at the nat ional and i nternational levels will help — and will be needed - to
complete the puzzl e of this sophisticated but al so more robust anal ytical approach that is focussed at
obtaining better analytical equivalence.

A r obust r eference system s hould pr oduce re sults, wh ich a re va lid in a t hree-dimensional s cale:
worldwide, over ti me and betwe en di fferent methods. ICA Rand ID F as de dicated i nternational
organisations have taken up the glove to develop and implement this innovative and valuable approach.
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