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Abbreviations

OIE World Organisation for Animal Health

Se Diagnostic sensitivity

Sp Diagnostic specificity

ROC Receiver operating characteristic

LCM "Latent class model" for estimation of Se and Sp without “gold
standard”

GS Gold standard, a diagnostic test that is used as index or reference test to

describe the relative accuracy of a new test

Contents

Abbreviations

Preface

Obijectives of the meeting

Programme details

Discussion points and conclusions
The role of this meeting in relation to international standardisation of test validation
Comments on the OIE validation template (see Annex 1)
Comments on criteria for reviewing validation dossiers
Some illustrative example for assessing features of validation dossiers
Recommendations

Disclaimer

Annex 1 The draft OIE assay validation template

Annex 2 Programme of the meeting

Annex 3 Summary of presentations

Annex 4 List of participants






International Meeting On The Design and Analysis Of

Diagnostic Test Evaluation Studies
The Golf View Hotel, Nairn, Inverness, Scotland
Monday 28« March — Wednesday 30th March, 2005

Preface

An inherent property of all diagnostic tests is that they are not free of error. The
estimation of diagnostic performance indicators such as sensitivity and specificity is at
the core of test evaluation and follows well-known principles that are widely agreed in
the veterinary sciences and other disciplines. However, the practical implementation
of test evaluation studies often turns out to be a complex task. A sampling design
must be chosen that allows estimation of diagnostic performance characteristics for
the relevant target population with sufficient statistical certainty. This is further
complicated by logistical and financial limitations and by the fact that reference
populations and gold-standard methods may be lacking. Therefore, test evaluation
requires a truly multi-disciplinary approach.

The First International Meeting on Design and Analyses of Diagnostic Test
Evaluation Studies was structured to create a discussion forum that could stimulate
the further development and acceptance of international standards in test evaluation.
Dr Stephen Walter (McMaster University, Canada) and Dr. Peter Wright (National
Centre for Foreign Animal Disease, Canada) were invited as keynote speakers. The
undersigned wish to thank all of the speakers for sharing their specific expertise and
for contributing to the cross-disciplinary dialogue. Dr Wright represented the OIE at
the meeting and was invited to comment on the report. We thank all of the
organisations that supported the meeting: the Veterinary and Agrochemical Research
Centre (Belgium), the International EpiLab (Denmark), The Royal Veterinary and
Agricultural University (Denmark), the Aristotle University of Thessaloniki (Greece),
the University of California, Irvine (USA), the SAC Epidemiology Research Unit
(UK), Idexx-Laboratories (USA), Cedi-Diagnostics (Netherlands), Institute Pourquier
(France) and Guildhay Limited (UK). Last but not least it is our special pleasure to
acknowledge the support from the OIE and the Society for Veterinary Epidemiology
and Preventive Medicine (SVEPM), who invited us to present the results of the
meeting to the delegates of their 2005 annual meeting.
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This report summarises the main presentations with emphasis on all aspects related to
international standardisation of assay validation. We hope that this meeting and
forthcoming events of this nature will constructively support the development of
international guidelines for practical and quality assay validation.

July, 2005

The Organising Committee of the Meeting
Marios Georgiadis, Greece

Matthias Greiner, Denmark

George Gunn, UK

Wesley Johnson, USA

Koen Mintiens, Belgium

Nils Toft, Denmark
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Objectives of the meeting

The aim of the meeting was to create an environment that fostered the development
and dissemination of quantitative methodology relevant to diagnostic test evaluation.
The meeting was constructed to serve as an interface between the developers of the
statistical methods and the subject matter specialists (test developers, evaluators,
auditors, test users). It is intended to organise follow-up meetings if deemed
necessary. This first meeting had three objectives, each of which was handled on one
day. The first objective was to establish an informal network of researchers interested
in quantitative aspects of diagnostic test evaluation. Day 1 of the meeting was
essentially a kick-off meeting of this potential network and allowed interested
scientists to present and discuss their work on a technical level.

The second objective was to facilitate discussion on current needs for the
development of particular methodologies that would address specific practical
problems. This was accomplished through a panel discussion in which relevant
questions were posed and discussed. In particular, the draft OIE assay validation
template (Annex 1), which was drawn up at the 2nd FAO/IAEA-OIE Consultants
Meeting on “OIE Guidelines for Validation and Certification of Diagnostic Assays for
Animal Infectious Diseases” (9-12 December, Vienna, Austria), was reviewed and
comments were drafted. Following the panel discussion, participants formed smaller
breakout groups and prepared specific comments on relevant sections of the OIE draft
template. The practical outcome of Day 2 was the identification of needs and
knowledge gaps.

The third objective was to disseminate the information about the use of existing
methods through a session that was open to a general audience of potential users of
these methods. Day 3 took the format of a pre-SVEPM workshop (see also:
http://www.svepm.org.uk/). The presentations and discussions of the first two days of
the meeting were summarised and a keynote presentation was given on guidelines for
and limitations in diagnostic test evaluation and the use of no-gold standard methods.
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Programme details

The meeting took place from the 28™ to the 30™ of March, 2005. The full programme
IS given in Annex 2. The programme contained 28 presentations, including three
invited keynotes. A summary of 10 presentations is given in the Annex 3. Round table
discussions and working groups were also part of the meeting. Forty-four delegates
from twelve countries joined the meeting (see Annex 4). On the third day, the
conclusions from the meeting were presented to more than 50 delegates of the annual
meeting of the Society for Veterinary Epidemiology and Preventive Medicine
(SVEPM).

Discussion points and conclusions

The role of this meeting in relation to international standardisation of test
validation

It was found that the participants covered a broad geographical area and institutional
range of affiliations, as well as, a broad range of technical expertise (see Fig. 1. and
Annex 4: List of participants). Thus, even in the absence of any formal endorsement
from the OIE or any other international organisation, it was felt that the group could
provide useful comments on the suggested OIE template for test validation and
engage in meaningful discussions on criteria to be used for reviewing validation
dossiers.
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Fig. 1. International Meeting on The Design and Analysis of
Diagnostic Test Evaluation Studies. 2005: A place of dialogue
among six professional areas of expertise.



International Meeting On The Design and Analysis Of

Diagnostic Test Evaluation Studies
The Golf View Hotel, Nairn, Inverness, Scotland
Monday 28« March — Wednesday 30th March, 2005

Comments on the OIE validation template (see Annex 1)

Ad 1.1. Test method
"Species and specimen” should read "Species and specimens”.

Ad 3. Validation -- stage 1

Terminology for analytical characteristics is in conflict with terminology from other
ISO standards, e.g. the standard for accreditation of microbiological laboratories of
the European Co-operation for Accreditation (publication EA-04/10).

Ad 3.1. Calibration

Guidelines are defined for ELISA tests and not directly applicable for PCR, etc. What
if reference preparations are not available to the investigator?

Ad 3.2. Repeatability
Repeatability measures depend on the nature of the data: binary, ordinal, continuous.

Ad 3.3. Analytical specificity

Suggested change: Document cross-reactivity by comparing samples from animals
infected with organisms with similar clinical presentations and/or organisms that are
genetically closely related.

Ad. 3.4. Analytical sensitivity

Clarify that this is about the lower detection limit. The possibility to work with spiked
samples should be mentioned.

Ad 4.1. Reference animals

The "reference™ status must relate to purpose of testing. A standard set of relevant
information should be collected and summarised for all animals involved at this stage
of validation. There is no need to repeat this list of information for negative and
positive animals The standard information set should include: species, age, sex, breed,
and information on other factors that are known as influential factors for the Se and
Sp of the test, date and place of sampling, immunological status, vaccination history
and disease history, pathognomonic and/or surrogate tests used to define status of
animals or prevalence within population, description how the reference status was
derived.

Ad 4.1.3. Experimental animals

The validation should not solely be based on experimental animals. The time point of
sample collection (days post-infection) must be indicated. Sources and history of
experimental animals should be described. Data from experimental animals should be
presented as time-series. The use of repeated observations from the same animals
using statistical models that require independent observations is not acceptable. This
includes also the calculation of simple indices such as Se and Sp.
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Ad 4.2. Threshold determination

The method and the samples used for selecting a cut-off value must be documented.
The selection of the cut-off will typically reflect the intended purpose of the test.
Nevertheless, it is recommended to conduct also an ROC analysis to show the
potential performance in other epidemiological settings.

Ad 4.3. Performance estimates

No conclusion was reached whether the wording "one or all of the methods described
below may be used to generate performance estimates" is too weak. The use of
inappropriate methodology (for example the use of imperfect reference tests without
further efforts to control for any biases) should be strongly discouraged.

Ad 4.3.1. Diagnostic Se and Sp -- with defined reference animals

The status of the reference animals must relate back to test purpose. Pure convenience
samples should be strongly discouraged. Point estimates and 95% exact binomial
confidence intervals or analogue Bayesian credibility intervals should be given for all
estimates. The recommended sample size (300 for each population for the example
given) may be difficult to realise for stratified analyses or Bayesian analyses. The
notion of cumulative evidence (i.e. gathering of data and re-calculation of the indices)
could be explored. All methods should be documented with references.

The use of descriptive and analytical methods for continuous data should be
encouraged. This includes but is not limited to ROC analysis.

Ad 4.3.2. Diagnostic Se and Sp -- without defined reference animals

It was noted that guidelines for the use of latent class models (LCM) or other methods
that allow the estimation of Se and Sp in the absence of a gold standard are lacking.
As the statistical models become complex, an Expert Review Panel should be
established that provides assistance for reviewing the dossiers. The OIE glossary
should be updated with the terminology related to such newer statistical methods.
Some ad hoc guidelines would be useful to streamline submissions that use LCMs.
The guidelines should give recommendations on proper ways to conduct and describe
the sampling from the population(s), the purpose of testing, the characteristics of other
tests included in the analysis, the appropriate choice of model and the estimation
methods based on peer-reviewed literature.

It is suggested to use the term ‘reference (or index) test' when referring to the GS test.

Ad 4.3.3. Agreement between tests

This option cannot generally be recommended because the agreement is a function of
many parameters. No proper inference can be made about Se and Sp of the test in
question.

Comments on criteria for reviewing validation dossiers

It is expected that the scenarios encountered in submitted validation dossiers will be
too diverse and too complex to allow the formulation of explicit guidelines. This
means that the appropriateness of any particular study design and analysis method
will have to be assessed on a case-by-base basis.
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However, some basic requirements or elements will be common to all validation
dossiers (e.g. sample size plan, calculation of confidence intervals). For those
requirements, some guidance can be given. Other elements will be unique to a single
dossier. In both cases, we may want to assess the approaches used to determine or
define these elements. Some approaches or methods should be encouraged as good
practice, while others should be discouraged as not acceptable. In some cases, a
critical element may be missing altogether which would of course be unsatisfactory.
Lastly, some approaches may be novel enough that only a consensus by the Expert
Review Panel will determine acceptability. This results in a set of 8 categories of
features (Tab. 1).

Tab. 1. Eight categories for features of test validation dossiers and action taken.

A priori Common element Unique element

assessment

Satisfactory Accept as good practice Accept and add to "positive list"
Unsatisfactory Reject as unacceptable practice Reject and add to "negative list"
Unaccounted Reject as missing Not applicable

Uncertain Resolve by Expert Review Panel | Resolve by Expert Review Panel

It should be possible to classify common elements into good and unacceptable
practices based on existing knowledge. Those common acceptable and unacceptable
elements could be documented on a "positive” and a "negative" list, respectively.

The unique elements may be treated in a similar way. The positive and negative list
with annotated comments would serve as a guide to the applicant with respect work to
be completed before re-submission.

Important elements unaccounted for or missing in the dossier, would lead to rejection.
The “negative list” could contain examples of such unacceptable omissions, whereas
the “positive list” could give some guidance of how do deal with the issue
appropriately.

To resolve the last category of uncertain or novel approaches will require more in-
depth assessment and a consensus from the Expert Review Panel.

Acceptable methods for estimation of the Se and Sp could be listed in the “positive
list”.

Clear rules are needed to define whether an element is acceptable or not. Table 2
contains some suggested criteria and decision options for the suggested categories.
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Tab. 2. Suggested categories and criteria for assessing the validity of conclusions
from validation dossiers.

Category Criteria Decision
1: Good Coherence: agreement with published, peer-reviewed principles or To be accepted
practice or recommendations
standard . . . .

Consistency: identical or comparable methods & principles used to
approach

address problems of the same nature

Clear communication: results presented clearly, including critical

appreciation of any assumptions or limitations of the methods
2: Good As 1 except that no peer-reviewed published material exists to To be accepted
practice, support the approach on a case-by-
E)é;i::de d Requires additional documentation of the method to the level of peer- case basis
standard reviewed paper
approach
3: Not Lack of coherence: not supported by published, peer-reviewed Revision and re-
acceptable principles or recommendations or other documentation submission

recommended

Lack of consistency: elements of the design or analysis lack internal
consistency or are contradicting

Lack of clear communication: results not presented clearly,
information missing, critical assumptions or limitations not addressed

Some illustrative example for assessing features of validation dossiers

For the common features of validation studies, some recommendations could be
given. Tab. 3. contains an illustrative example for this.
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Tab. 3. Example for practical guidelines related to specific parts of the template.

4.1. Populations from which samples are drawn

Feature

Good practice or standard
approach

Good practice,
extended beyond
standard approach

Not acceptable

Representativeness

Study population is part
of the target population
for application of the test

Multiple populations,
including experimental
animals

Study population not
related to target
population; issue of
external validity not
addressed

Case definition

There exists a de-facto
(gold) standard diagnosis
established using an
acceptable protocol

or

A plausible concept for a
latent case definition
exists that accounts for
the communality of
multiple diagnostic tests
in LCM analysis

Multiple case
definitions (e.g., stages,
strains) addressed in
the analysis

No case definition
given

or

Case definition does
not correspond with
purpose of testing

or

Multiple case
definitions ignored in
the analysis

Recommendations

The following priorities were suggested to further support the international
standardisation of test validation.

e Guidelines should be written were those are lacking, particularly on the use of

LCM.

e Strategic plans for knowledge transfer, particularly on the issue of LCM,
should be developed.
e The OIE validation template and related documentation should be further
disseminated.
e The dialogue between and within the different expert groups should be

continued.

e The OIE validation template should be put into practical application and
improved where necessary.
e Procedures for re-submission (re-analysis) should be considered.
e The feasibility, practicability and efficiency of all procedures should be
considered as critical constraints.
e The submission of a validation dossier, following the OIE guidelines should
financially be feasible for the test developer.
e The OIE guidelines need to be compared with the ISO 17025 guidelines to
identify discrepancies.
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Disclaimer
All care was taken to report the discussion accurately. However, the Organising

Committee explicitly reserves the right to provide in this report its own opinion and
understanding on all discussion items.

Annex 1
The draft OIE assay validation template

Annex 2
Programme of the meeting

Annex 3
Summary of presentations

Annex 4
List of participants
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