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REPORT OF THE MEETING OF THE OIE BIOLOGICAL STANDARDS COMMISSION

Paris, 14-16 September 2011

The OIE Biological Standards Commission met at the OIE Headquarters from 14 to 16 September 2011.
Dr Kazuaki Miyagishima, Head of the OIE Scientific and Technical Department, welcomed the Members of the
Commission: Prof. Vincenzo Caporale, President, Dr Beverly Schmitt, Vice-President, Dr Mehdi El Harrak, Vice-
President, and Dr Hualan Chen, member of the Commission. The other two members, Dr Paul Townsend and
Dr Alejandro Schudel, could not attend.

Dr Miyagishima informed the Commission of the updated version of the OIE Basic Texts that had been adopted by
the World Assembly in May 2011. The texts included updated Terms of Reference for OIE Reference Laboratories
and Collaborating Centres (now collectively called Reference Centres) and for the OIE Specialist Commissions.
New texts regarding confidentiality and conflicts of interest would be implemented soon. All members of OIE
bodies, whether on Commissions, Working or ad hoc Groups, and directors and OIE Experts in the OIE Reference
Centres, would be asked to sign the relevant forms once finalised.

Under the updated Terms of Reference for the four OIE Specialist Commissions, new applications for OIE
Collaborating Centre status would be assigned to one of the four Commissions for approval according to the
proposed specialty and the competence of respective Commissions. This meant a departure from the former system
whereby the Biological Standards Commission oversaw all applications (apart for ones for aquatic animals), even
for applications that required advice from other Specialist Commissions and their Working Groups. The
Commission strongly opposed the new system and urged the Director General and the Council to reconsider this
change. The Commission believed that it was no longer clear who had the overall responsibility for Reference
Centres, including for their designation in cases of overlapping competencies, for ensuring their compliance with
their mandates, for all follow-up and administrative steps, etc.

Dr Bernard Vallat, Director General of the OIE, who joined the meeting on Wednesday, informed the Commission
that the Council would be meeting the following week and would welcome any proposed improvements to the
Basic Texts. He reiterated that all applications for Reference Laboratory status (for diseases of terrestrial animals)
would remain the responsibility of the Biological Standards Commission. He saw little difference in asking the
Biological Standards Commission its opinion on an OIE Collaborating Centre application for a topic not linked to
diagnostics and vaccines, where the Commission would seek the advice of another Specialist Commission, and
asking that Specialist Commission directly. He agreed to make the Council aware of the Commission’s misgivings'.

Dr Vallat went on to congratulate the Commission for its work, in particular on vaccine quality — which was
becoming more and more important — and for its commitment to ensuring that the International Standards are an
integral part of Terrestrial Manual, as referred to in the Agreement on the Application of Sanitary and
Phytosanitary Measures of the World Trade Organization (SPS Agreement).

The Agenda and List of Participants are given at Appendices I and II, respectively.

1 The Council, which met on 20-22 September 2011, considered this matter and reaffirmed that the provisions of the Basic
Texts as revised in May 2011 were appropriate as regards the terms of reference of Specialist Commissions.

OIE 12, rue de Prony « 75017 Paris « France
Tel.: 33 (0)1 44 15 18 88 « Fax: 33 (0)1 42 67 09 87 « www.oie.int * oie@oie.int



1. OIE Reference Centres
1.1. Applications for the status of OIE Reference Centre

Following the adoption by the World Assembly in May 2011 of the new Terms of Reference for OIE
Collaborating Centres and, in particular, the requirement to limit the mandate of each Centre to a
specific defined area of competence, a request had been received from the OIE Collaborating Centre in
Teramo, Italy, along with the relevant documentation, to divide the Centre into four Centres, one each
for Animal Welfare, Food Safety, Epidemiology and Veterinary Training. The Biological Standards
Commission accepted this proposal. In accordance with the new procedure, the request would also be
reviewed by the Code Commission (Animal Welfare, Food Safety, and Veterinary Training) and the
Scientific Commission for Animal Diseases (Epidemiology)?.

The Commission recommended acceptance of the following nine applications for OIE Reference
Laboratory status:

OIE Reference Laboratory for Epizootic haemorrhagic disease

French Agency for Food, Environmental and Occupational Health and Safety (Anses), Laboratoire de
santé animale de Maisons-Alfort, National Reference Laboratory for BT/EHD and AHS Diseases,
UMR 1161 Virology, 23 Avenue de Général De Gaulle, 94703 Maisons-Alfort, FRANCE

Tel: (+33[0]1) 43.96.72.82; Fax: (+33[0]1) 43.96.73.96; E-mail: s.zientara@vet-alfort.fr or
stephan.zientara@anses.fr

Designated Reference Expert: Dr Stephan Zientara.

OIE Reference Laboratory for Porcine reproductive & respiratory syndrome

Veterinary Diagnostic Laboratory, China Animal Disease Control Center, No. 2 Yuanmingyuan West
Road, Haidian District, Beijing, CHINA (PEOPLE’S REP. OF) 100193

Tel: (+86-010) 62.89.12.57 / 58; Tel: (+86-010) 62.89.35.07; E-mail: cadczhen@agri.gov.cn
Designated Reference Expert: Dr Kegong Tian.

OIE Reference Laboratory for Newcastle disease

National Diagnostic Center for Exotic Animal Diseases, China Animal health and Epidemiology
Center, Ministry of agriculture, No. 369Nanjing Road, Qingdao 266032, CHINA (PEOPLE’S REP.
OF)

Tel: (+86-532) 87.83.91.88; Tel: (+86-532) 87.83.99.22; E-mail: zlwangl11@yahoo.com.cn
Designated Reference Expert: Dr Zhiliang Wang.

OIE Reference Laboratory for Foot and mouth disease

National Veterinary Services Laboratories, USDA-APHIS-VS, Foreign Animal Disease Diagnostic
Laboratory, Plum Island Animal Disease Center, P.O. Box 848, Greenport, NY 11944, UNITED
STATES OF AMERICA

Tel: (+1-631) 323.32.56; Tel: (+1-631) 323.33.66; E-mail: Consuelo.Carrillo@aphis.usda.gov
Designated Reference Expert: Dr Consuelo Carrillo.

OIE Reference Laboratory for Swine influenza

National Reference Laboratory for Animal Influenza, Viral Disease and Epidemiology Research
Division, National Institute of Animal Health, National Agriculture and Food Research Organization,
Kannondai, Tsukuba, Ibaraki, 305-0856, JAPAN

Tel: (+81-29) 838.79.14; Tel: (+81-29) 838.79.14; E-mail: taksaito@affrc.go.jp

Designated Reference Expert: Dr Takehiko Saito.

2 The Council, which met on 20-22 September 2011, while agreeing that the request to split the Collaborating Centre into four
Centres was receivable, expressed the view that the Biological Standards Commission had no power to approve new Centres
in the four mentioned areas of specialty, in accordance with the applicable Basic Texts. The Council requested that the
Director General refer the applications to the relevant Specialist Commissions and to the Regional Commission for Europe
for review. The Council also agreed that careful consideration should be given to the breadth of specialty assigned to a
Collaborating Centre; for instance, animal welfare could cover a very side range of subjects (production animal, companion
animal, animals in experiments) and it was unlikely that one centre could offer the world’s best expertise in all these areas;
the same could hold for wildlife.
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OIE Reference Laboratory for Swine influenza

Istituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia Romagna, Via Antonio Bianchi
No. 9, 25124 Brescia, ITALY

Tel: (+39-[0]521) 29.37.33; Fax: (+39-[0]521) 29.35.38

Email: emanuela.foni@izsler.it

Designated Reference Expert: Dr Emanuela Foni.

OIE Reference Laboratory for Enzootic bovine leukosis

Institute of Virology, Centre for Infectious Diseases, Faculty of Veterinary Medicine, Leipzig
University, An den Tierkliniken 29, 04103 Leipzig, GERMANY

Tel: (+49-341) 97.38.201; Fax: (+49-341) 97.38.219

Email: Thomas.vahlenkamp@uni-leipzig.de

Designated Reference Expert: Prof. Thomas Vahlenkamp.

OIE Reference Laboratory for Chronic wasting disease

Prion Disease Research Laboratory, Division of Foreign Animal Disease, Animal, Plant and Fisheries
Quarantine and Inspection Agency (QIA), 335 Anyang-ro, Manan-gu, Anyang, Gyeonggi, 430-757,
KOREA (REP. OF)

Tel: (+82-31) 467.18.67; Fax: (+82-31) 467.18.30

Email: shonhj@korea.kr or shonhjoo@hanmail.net

Designated Reference Expert: Dr Hyun-Joo Sohn.

OIE Reference Laboratory for Avian mycoplasmosis

MYCOLAB (Laboratorio para diagndstico de micoplasmas), Centro nacional de sanidad Agropecuaria,
CENSA, San José¢ de las Lajas, Provincia Mayabeque, CUBA

Tel: (+53-47) 86.33.14 ext. 153; Fax: (+53-47) 86.38.97

Email: elobo@censa.edu.cu or evelynlobo68@hotmail.com

Designated Reference Expert: Dr Evelin Lobo Riveroi.

A laboratory in Europe had sent an application to transfer its OIE Reference Laboratory for
Paratuberculosis to another location within the country. Although the newly proposed laboratory
revealed a high level of expertise, the application did not include any information on the laboratory’s
international activities. As the principal role of an OIE Reference Laboratory was to provide its
services globally, the institute would be asked to provide information on its international activities and
experience in accordance with the terms of reference of an OIE Reference Laboratory.

At its February 2011 meeting, the Commission had considered an application from a laboratory in
Europe for designation as an OIE Reference Laboratory for Q fever. The Commission had then asked
to provide more information on its international activities. The Commission reviewed the extra
information received, but maintained its position that the laboratory did not demonstrate the level of
international collaboration and provision of expertise that was expected of an OIE Reference
Laboratory. The application was therefore rejected?.

A laboratory in Europe that had completed a twinning project on avian influenza and Newcastle
disease, had applied for OIE Reference Laboratory status. The Commission had decided at its last
meeting to collect more information on whether the laboratory was yet in a position to fulfil the
mandate of an OIE Reference Laboratory. Following the advice received on the technical aspects of the
dossier, the Commission agreed that it was premature to accord the laboratory OIE Reference
Laboratory status.

1.2 Changes of experts in the List of Reference Laboratories

The OIE had been notified of the following change of experts at OIE Reference Laboratories. The
Commission recommended its acceptance:

3 The Council, which met on 20-22 September 2011, expressed the view that applications for OIE Reference Laboratory
status for Q fever should be encouraged, as there was none at the moment and OIE Member States needed urgently
international expert support in dealing with this disease.
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1.3.

1.4.

1.5.

1.6.

Avian influenza

Dr Chakradhar Tosh to replace Dr Shiv Chandra Dubey at the High Security Animal Disease
Laboratory, Indian Veterinary Research Institute, Indian Council of Agricultural Research, Bhopal,
INDIA.

New mandates and rules for OIE Reference Centres

The Commission noted with satisfaction that the newly adopted revised terms of reference and internal
rules for OIE Reference Centres included many of the proposals of the ad hoc Group on Scientific
Partnerships, most importantly the requirement to commit to the Centre’s sustainability.

Updating the annual report template

Following the adoption of new terms of reference and internal rules for OIE Reference Centres, the
Commission recommended that a question regarding sustainability be added to the annual report
template, and that the question on production and supply of reference reagents be reworded to elicit
more exact and useful responses.

Review of new and pending applications for laboratory twinning

Dr Keith Hamilton updated the Commission on the current status of the twinning programme. The
Commission was satisfied about the technical content of the following twinning project proposals and
felt that no further clarification was needed: Italy with Turkey for West Nile virus; United Kingdom
with India for equine influenza; and France with Morocco for peste des petits ruminants. The
Commission also reviewed a proposal for twinning between Ethiopia and United Kingdom for foot and
mouth disease and, whilst satisfied with the principle of the proposal, the Commission agreed that the
proposal should be resubmitted to the Commission in February 2012 with more detail about activities.
The Commission agreed that Candidate Laboratories should focus on one application at a time.

Twinning Guide update

Dr Keith Hamilton updated the Commission on improvements to the twinning guidance document
(“OIE Laboratories Twinning Guide”) that reflect recommendations from twinning project audits and a
twinning workshop held in Paris in March 2011; the Commission supported the changes to the
Twinning Guide.

Ad hoc Groups

m Past ad hoc Group meetings

2.1.

Reports of the three Meetings of the ad hoc Group on Vaccine Quality related to Foot and Mouth
Disease (29-31 March 2011; 8-9 June 2011; 5-6 September 2011)

Prof. Caporale presented the reports of the three meetings of the ad hoc Group. Over the course of the
three meetings the Group had devised a “skeleton” outline of what information needed to be included
in the vaccine section of the chapter on FMD, and applied it to the current FMD chapter. It was hoped
that this could be used as a template for all chapters on diseases for which vaccines existed and were
used. Prof. Caporale requested that the reference to DIVA (detection of infection in vaccinated
animals) strategies be removed from the text.

Further consultations revealed that the Group had not had the time to fully develop a comprehensive
text regarding DIVA. It may therefore be envisaged to convene an ad hoc Group to draft a text either
for the FMD chapter or as an independent chapter on this topic.

The Commission adopted the reports, the last one of which can be found at Appendix III of this report.

The Commission agreed to circulate the proposed revised chapter for Member Country comment by
8 January 2012.
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2.2,

Report of the Meeting of the ad hoc Group on Validation of Diagnostic Tests for Wildlife
(27-28 April 2011)

Dr Frangois Diaz presented the report of the meeting of the ad hoc Group. Of particular interest was the
proposal to create a category of tests that were “provisionally accepted” once the validation pathway
had reached the beginning of stage 2. The Commission adopted the report, which can be found at
Appendix IV of this report.

® Planned ad hoc Groups

2.3.

Ad hoc Group on the Biosafety and Biosecurity in Veterinary Laboratories

The Commission noted the Terms of Reference for this meeting. The ad hoc Group would meet at the
OIE Headquarters from 19 to 21 September 2011.

m Proposed ad hoc Groups

24.

2.5.

2.6.

2.7.

2.8.

Biological Standards Commission/September 2011

Ad hoc Group on Rift Valley Fever (Terrestrial Manual Chapter)

The Commission had already been aware that the vaccine section of the Terrestrial Manual chapter on
Rift Valley fever was in need of an update and had listed this issue as top priority. The tentative dates
for the meeting of this ad hoc Group were 6—8 December 2011.

Ad hoc Group on Vaccine Quality related to Rabies

Following the completion of the work of the ad hoc Group on Vaccine Quality related to Foot and
Mouth Disease (see item 2.1 above), the next priority disease had been identified as rabies. The
tentative dates for the meeting of this ad hoc Group were 1012 January 2012.

Ad hoc Group on Vaccine Quality related to Classical swine fever

Classical swine fever was the third disease on the priority list for review of vaccine quality. The
meeting could not be held before the next meeting of the Commission, but it was hoped that an ad hoc
Group could be convened sometime after February 2012.

Ad hoc Group on Scientific Partnerships among OIE Reference Centres: networking

This ad hoc Group had already provided input to the Commission and through the Commission to the
Council, which led to the adoption of revised terms of reference for OIE Reference Centres in
May2011. The remaining task of this ad hoc Group was: to assess the need for and approaches to
scientific partnerships of laboratories (objectives, expected outcomes, incentives); to provide guidance
for the management of such scientific partnerships (leadership, reporting rules and procedures,
membership, good practices). The tentative dates for the meeting of this ad hoc Group were 17—
19 January 2012.

Ad hoc Group on How to include Genomic Sequencing in the OIE Information System
It was proposed to defer discussions on this item to the next meeting of the Commission. In the

meantime, the item would be discussed internally at the OIE, in particular the OIE Animal Health
Information Department would be asked to provide an opinion.



3.

4,

International Standardisation/Harmonisation

m  Diagnostic tests

3.1.

3.2.

3.3.

34.

Progress on the on-going standardisation programmes for reagents (for the harmonisation of
diagnostic testing)

The Commission reiterated its request to the OIE Reference Laboratory for Rabies in Nancy, France
(OIE Expert: Dr Florence Cliquet) to produce a new second set of OIE Standard Sera for rabies using
the protocol that was reviewed by the Commission at its last meeting. The sera set should include a
strong positive, a weak positive and a negative serum. If production of a weak positive proved
problematic, other OIE Reference Laboratories would be approached for assistance.

The Commission reviewed and approved the final report and data sheet for a Brucella suis Positive
International Standard Antiserum.

New mandates and rules: survey of reagents being produced
See Item 1.4 above.
Prescribed and Alternative Tests — update on application from Canada

Some time ago, the Canadian Food Inspection Agency, Ottawa Laboratory, had submitted a dossier
entitled Application for Certification of a Monoclonal Antibody-Based Antigen Capture ELISA for
Detection of Campylobacter fetus in Preputial Washings and Other Diagnostic Samples. The dossier
had been evaluated by a validation expert and the OIE Designated disease expert for their opinion. As
the test had been developed as a new test method and not in kit form, the OIE expert and author of the
Terrestrial Manual chapter on Bovine genital campylobacteriosis had been asked to consider whether it
should be included in the Terrestrial Manual. The expert had some further questions that would be
submitted to the test developers. The Commission would review the dossier at its next meeting.

OIE Register of diagnostic tests: review of applications

Dr Frangois Diaz updated the Commission on the current status of the OIE Procedure for Validation
and Certification of Diagnostic Assays: dossiers that are in the pipeline, the number of fully approved
kits on the register, etc.

He informed the Commission that the kit for confirmation and serotyping of presumptive Salmonella
spp. had been adopted by the Assembly at the last General Session in May. He proposed for approval a
summary of the validation studies carried out for the kit. The Commission gave its approval. The
summary once approved by the kit manufacturer will be available on the OIE register webpage.

Dr Diaz also proposed some amendments to the Standard Operating Procedure (SOP) to clarify the
pathway of the procedure, to streamline the renewal procedure and to harmonise with the current OIE
editing policy. The Commission approved the proposed changes; the revised SOP will be forwarded for
approval to the Director General of the OIE.

Manual of Diagnostic Tests and Vaccines for Terrestrial Animals

For this agenda item, the Commission was joined by the Consultant Editor of the Terrestrial Manual,
Prof. Steven Edwards.
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4.1. Follow-up from brainstorming meeting for modernising the Terrestrial Manual

Dr Beverly Schmitt updated the Commission on the discussions that took place during the
brainstorming meeting for modernising the Terrestrial Manual (Paris, 12-13 September 2011). One of
the main outcomes was to recognise the Manual as an entire manual of Standards; guidelines or other
general recommendations should either be removed from the Terrestrial Manual or placed at the end in
a section that is clearly separate. The Commission endorsed the report of the brainstorming meeting,
which included a series of ideas and recommendations on how to improve the Terrestrial Manual. The
report can be found at Appendix V of this report. It was agreed that this report would need further
discussion at the next meeting of the Commission. Rather than implementing the report and its
recommendations straightaway, it would be used as a guide and its recommendations would be
implemented on a step-by-step basis.

4.2. Review of chapters proposed for adoption in May 2012
Chapters already sent: review of first round of comments

In March 2011, thirteen chapters had been sent for Member Country comment. The Consultant Editor
had amended the chapters according to the comments received. Some of the comments concerned
matters of policy and principle and for these the Editor requested the advice of the Commission. Once
all the comments have been addressed, the chapters would be marked to show the new changes and
would be sent again to Member Countries, this time as the final texts for which approval would be
sought at the next meeting of the Commission.

The Commission agreed that the glossary in the Terrestrial Manual did not require an update as it did
not conflict with the glossary in the Terrestrial Code.

At the February meeting, the Commission noted that a number of changes would need to be made to
the Terrestrial Manual chapter on rinderpest in the light the declaration of global rinderpest freedom.
The authors of the chapter, who had been involved in the work of the Joint FAO/OIE Committee on
Global Rinderpest Eradication, were aware of what needed to be amended and had provided an updated
chapter. The President of the Commission would have liked to receive some explanation of certain of
the proposed amendments directly from the authors. The chapter has thus been put on hold until the
next meeting when the experts would be invited to attend that agenda item.

Chapters ready to be sent for first round of comments

The Commission noted that a small number of chapters had been updated and would shortly be ready
for first round circulation to Member Countries. If the schedule allowed the time, these might be ready
for second circulation in time for proposal for adoption by the Assembly in May 2012.

4.3. Discussion on the validation chapter and appendices

The draft chapter on the Principles and methods of validation of diagnostic assays for infectious
diseases and the seven ‘best practices’ appendices, which had been received at the last meeting were
discussed. It was agreed that the best way forward would be to send the chapter and appendices to
Member Countries for comment, in particular asking if the documents are clear or if and how they
could be improved. All comments received, along with the report of the ad hoc Group on Validation of
Diagnostic Tests for Wildlife (see item 2.2) and comments provided by the President of the
Commission would be sent to the authors. The authors’ response to the comments would be reviewed
at the next meeting of the Commission. The Commission would then decide whether or not to submit
the Chapter and appendices for adoption by the World Assembly.

The Commission agreed that a paragraph on in-house validation could usefully be added to the chapter.
The Commission believed that the concerns expressed by the Delegate of Cuba that the validation
procedure was too complex had now been addressed in the chapter, which allowed to accept
provisionally a test as being validated at the beginning of stage 2.
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5. Follow-up from General Session

5.1.

Update on the status of two Collaborating Centres adopted at the General Session

The Commission noted the excerpt from the Final Report of the General Session explaining that two
Collaborating Centres in the region of the Americas had been adopted by the Assembly even though
their mandates were already partly covered by existing Collaborating Centres in the same region and
their designation should be re-considered under the principle of designating no more than one
Collaborating Centre per region per speciality, and exceptionally per sub region. The Council
recommended and the Assembly agreed that both applicants seek conformity with the provisions in the
revised Basic Texts. The Centres had been requested to submit revised dossiers by December 2011.

6. Conferences, Workshops, Meetings

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

Upcoming technologies for the early and rapid diagnosis of infectious diseases, IAEA, Vienna,
Austria, 18-20 May 2011

Prof. Caporale reported to the Commission that he represented the OIE and the Commission at this
meeting.

Perspectives of a potential global, real-time microbiological genomic identification system —
implications for national and global detection and control of infectious diseases, Brussels,
Belgium, 1-2 September 2011

Prof. Caporale represented the OIE and the Commission at this meeting. He stated that this was an
important area and the OIE should keep track of developments in genomic sequencing. Prof. Caporale
expressed his concern about the control of the sequence data: he believed that OIE Reference
Laboratories should be encouraged to do whole genomic sequencing and place the resulting data in a
databank such as the OIE information system databank (see item 2.8).

OIE/FAO/WHO Global Conference on Rabies Control, Incheon-Seoul, Korea, 7-9 September
2011

The Commission was satisfied that this Global Conference had been very successful. One of the
priority issues identified was vaccine, in particular the creation of a genetically modified recombinant
vaccine that protects against rabies and was a contraceptive device for controlling stray dog
populations.

Workshop on Alternative Methods for Human and Veterinary Rabies Vaccine Testing: State of
the Science and Planning the Way Forward, Ames, lowa, 11-13 October

Prof. Caporale informed the Commission that he would represent the OIE and the Commission at this
meeting.*

Veterinary Vaccines, Brussels, Belgium, 30 November—1 December 2011

Prof. Caporale would represent the OIE and the Commission at this meeting

Mission to South America (Ecuador and Brazil) to investigate vaccine matching

The Commission was reminded that FAO had been overseeing an FMD control and eradication
programme in Ecuador. In accordance with OIE recommendations, vaccination campaigns had been
organised and carried out, but the results had not been satisfactory and the FMD outbreaks continued.
In response to the apparently limited effect of the vaccination campaigns, FAO sent field isolates to
four laboratories: three OIE Reference Laboratories and an FAO Reference Centre. Three of the four
found that the vaccine did not effectively protect against the strain circulating in the region
(immunogenic coverage or vaccine-matching), the fourth found no such problems. That there was a
difference of opinion between the world’s leading laboratories, especially OIE Reference Laboratories,
was considered problematic for the OIE.

4 Since the Commission meeting, Prof. Caporale had to cancel his participation in this Workshop.
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It had been decided therefore to provide and publish an official OIE view on the problem. To do this,
an expert mission to South America (Ecuador) would be organised under the auspices of the OIE
Biological Standards Commission. This expert mission was planning to visit laboratories and conduct a
3-day field visit to veterinary services in Ecuador, focusing on the vaccine-matching question, followed
by a 2-day debriefing at the Panaftosa headquarters in Brazil. It was envisaged that the mission would
take place in November 2011 and would be led by Prof. Caporale.

6.7. Update on OFFLU

Prof. Edwards, Chair of the Steering Committee, updated the Commission on OFFLU - the joint OIE-
FAO network of expertise on animal influenza. Both the OIE and the FAO had reaffirmed their
commitment to supporting this influenza network; the WHO also maintained close ties with OFFLU.
Following the Technical Meeting held in Rome, Italy last year, OFFLU was hoping to host a satellite
symposium during the International Influenza Symposium that will be held in the UK in April 2012.

7. Liaison with other Commissions

7.1. Scientific Commission for Animal Diseases
Update on on-going issues or issues from last Biological Standards Commission meeting:

African horse sickness: the updated chapter for the Terrestrial Code was being finalised for
proposal for adoption by the Assembly. The OIE Reference Laboratory experts would be asked to
review the updated Terrestrial Manual chapter.

Surra: the Terrestrial Manual chapter was one of the chapters that would be circulated soon for
Member Country comment (first round).

Crimean—Congo haemorrhagic fever — need for diagnostic methods: an author had been identified
by the Biological Standards Commission and had agreed to provide a Terrestrial Manual chapter by
the end of the year.

Rabies — vaccine section: this issue would be addressed by the ad hoc Group (see item 2.5).

Classical swine fever — problem with vaccines: this issue would be addressed by the ad hoc Group
(see item 2.6)

Rinderpest — sequestration guidelines: see item 4.2.

Epizootic haemorrhagic disease (EHD): the OIE Reference Laboratory experts on Bluetongue had
agreed on the need for a Terrestrial Manual chapter on EHD and had proposed to oversee the draft
in collaboration with EHD experts.

Requests for consideration/noting by the Biological Standards Commission:

Report of the ad hoc Group on Peste des petits ruminants: Dr Joseph Domenech presented the
report of this Group and noted that the Biological Standards Commission had not been consulted
when the Terms of Reference were drafted. He assured the Commission that it would be involved in
any future meetings of the Group as it would related to diagnostic and vaccines. In the meantime,
the Commission accepted the revised Terrestrial Manual chapter.

Working Group on Wildlife Diseases — need to update Terrestrial Manual chapter on Zoonoses
transmissible from non-human primates: the Biological Standards Commission agreed that this was
a highly specialised area that would need to be addressed by a specialised Group at a future date.

5 This mission finally took the form of a meeting of experts that took place from 17-18 November at OIE Headquarters in
Paris.
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7.2. Terrestrial Animal Health Standards Commission

The Biological Standards Commission requested clarification from the Code Commission regarding its
question on Aujeszky’s disease vaccination.

8. Matters of Interest for Information

8.1. Need for an official OIE statement on the use of Thiomersal in animal vaccines

Those OIE Collaborating Centres dealing with vaccines would be asked if they had and could provide
information on whether thiomersal was used in animal vaccines and if there were any toxicity data.

8.2. 19™ Conference of the OIE Regional Commission for Africa, 14-18 February 2011:
Recommendation Technical Item II: Main pathologies of camels, breeding of camels, constraints,
benefits and perspectives

The first meeting of a network of camelid experts would be held in Teramo, Italy in October 2011.

8.3. Need to update “OIE Standard and Guidelines for Veterinary Laboratories”
This agenda item would be discussed at the February 2012 meeting.

8.4. Update on VICH and on CAMEVET
This agenda item would be discussed at the February 2012 meeting

9. Any Other Business
9.1. Workplan and activities (as of September 2011)
See Appendix VI.
9.2. Dates of the next Biological Standards Commission meeting
The Commission noted the dates for its next meeting: 7-9 February 2012.
9.3.  Other matters

This meeting was successfully held as the first “paper free” meeting of an OIE Specialist Commission,
with all documentation provided electronically to the members of the Commission.

.../Appendices
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Appendix [

MEETING OF THE OIE BIOLOGICAL STANDARDS COMMISSION

Paris, 14-16 September 2011

Agenda

1. OIE Reference Centres

1.1
1.2.
1.3.
1.4.
L.5.
L.6.

Applications for the status of OIE Reference Centre

Changes of experts at OIE Reference Centres

New mandates and rules for OIE Reference Centres

Updating the annual report template

Review of new and pending applications for laboratory twinning
Twinning guide update

2. Ad hoc Groups

Past ad hoc Group meetings: reports for adoption:

2.1.  Report of the three Meetings of the ad hoc Group on Vaccine Quality related to Foot and Mouth
Disease

2.2.  Report of the Meeting of the ad hoc Group on Validation of Diagnostic Tests for Wildlife (linked to
item 4.3)

Planned ad hoc Groups:

2.3.  Ad hoc Group on the Biosafety and Biosecurity in Veterinary Laboratories (to be held 19—

21 September 2011)

Proposed ad hoc Groups: prioritisation of work and draft ToRs

2.4.
2.5.
2.6.
2.7.

Ad hoc Group on Rift Valley Fever (Terrestrial Manual chapter)

Ad hoc Group on Vaccine Quality related to Rabies

Ad hoc Group on Vaccine Quality related Classical swine fever

Ad hoc Group on Scientific Partnerships among OIE Reference Centres: networking

3 International Standardisation/Harmonisation:

a)

3.1.
3.2
3.3.
3.4.

Diagnostic tests

Progress on the on-going standardisation programmes for reagents
New mandates and rules: survey of reagents being produced
Prescribed and Alternative Tests — update on application from Canada
OIE Register of diagnostic tests: review of applications

4. Manual of Diagnostic Tests and Vaccines for Terrestrial Animals

4.1.
4.2.

4.3.

Follow-up from brainstorming meeting for modernising the Terrestrial Manual

Review of chapters proposed for adoption in May 2012:

Chapters already sent: review of first round of comments

Chapters ready to be sent for first round of comments

Discussion on the validation chapter and appendices (including follow-up from the letter from the OIE
Delegate of Cuba [dated 10 January 2011] about the in-house validation of diagnostic test methods
described by the Terrestrial Manual in veterinary laboratories)
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5.

12

Follow-up from General Session
5.1.  Update on the status of two Collaborating Centres adopted at the General Session

Conferences, Workshops, Meetings

6.1.  Upcoming technologies for the early and rapid diagnosis of infectious diseases, IAEA, Vienna, Austria,
18-20 May 2011

6.2. Perspectives of a potential global, real-time microbiological genomic identification system —
implications for national and global detection and control of infectious diseases, Brussels, Belgium, 1—
2 September 2011

6.3. OIE/FAO/WHO Global Conference on Rabies Control, Incheon-Seoul, Korea, 7-9 September 2011

6.4. Workshop on Alternative Methods for Human and Veterinary Rabies Vaccine Testing: State of the
Science and Planning the Way Forward, Ames, Iowa, 11-13 October

6.5. Veterinary Vaccines, Brussels, Belgium, 30 November—1 December 2011

6.6. Mission to South America (Ecuador and Brazil) to investigate vaccine matching

6.7. Update on OFFLU

Liaison with other Commissions

7.1.  Scientific Commission for Animal Diseases
Update on on-going issues or issues from last Biological Standards Commission meeting:

African horse sickness: validation of newly proposed diagnostic tests
Surra: differential diagnosis

Crimean—Congo haemorrhagic fever: need for diagnostic methods
Rabies: vaccine section

Classical swine fever: problem with vaccines

Rinderpest: sequestration guidelines

Epizootic haemorrhagic disease

Requests for consideration/noting by the Biological Standards Commission:

Report of the ad hoc Group on Peste des petits ruminants

Working Group on Wildlife Diseases — need to update Terrestrial Manual chapter on Zoonoses
transmissible from non-human primates

7.2. Terrestrial Animal Health Standards Commission

Question on Aujeszky’s disease
Matters of Interest for Consideration

8.1. Need for an official OIE statement on the use of Thiomersal in animal vaccines

8.2. 19" Conference of the OIE Regional Commission for Africa, 14-18 February 2011: Recommendation
Technical Item II: Main pathologies of camels, breeding of camels, constraints, benefits and
perspectives

8.3. Need to update “OIE Standard and Guidelines for Veterinary Laboratories”

8.4. Update on VICH and on CAMEVET

Any Other Business
9.1.  Workplan and activities (as of September 2011)

9.2.  Dates of the next Biological Standards Commission meeting: 7-9 February 2012
9.3.  Other matters
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MEETING OF THE OIE BIOLOGICAL STANDARDS COMMISSION

Paris, 14-16 September 2011

List of participants

MEMBERS
Prof. Vincenzo Caporale Dr Beverly Schmitt Dr Mehdi El Harrak
(President) (Vice-President) (Vice-President)

Director, Istituto Zooprofilattico
Sperimentale dell’ Abruzzo

e del Molise ‘G. Caporale’

Via Campo Boario, 64100 Teramo
ITALY

Tel: (39.0861) 33 22 33

Fax: (39.0861) 33 22 51
direttore@jizs.it

Dr Paul Townsend

(Member) (Invited but could not attend)
Veterinary Laboratories Agency

New Haw

Addlestone

Surrey KT15 3NB

UNITED KINGDOM

Tel.: (44 1932) 341 111

Fax: (44 1932) 357 838
p-townsend@vla.defra.gsi.gov.uk

National Veterinary Services
Laboratories, Diagnostic Virology
Laboratory, P.O. Box 844, Ames,
1A 50010

UNITED STATES OF AMERICA
Tel.: (1-515) 663.75.51

Fax: (1-515) 663.73.48
beverly.j.schmitt@aphis.usda.gov

Dr Alejandro Schudel

(Member) (Invited but could not attend)
Urraca 1366

Carilo, (7167)

Partido de Pinamar

Provincia de Buenos Aires
ARGENTINA

Tel: (54) 2254 571563

Fax: (54) 2254 571563
alejandro.schudel@gmail.com

CONSULTANT EDITOR OF THE TERRESTRIAL MANUAL

Chef Département Virologie, BP 4569,
Avenue Hassan II, km2, Rabat-Akkari
MOROCCO

Tel.: (212-37) 69.04.54

Fax: (212-37) 69.36.32

elharrak_ m@hotmail.com

Dr Hualan Chen

(Member)

National Avian Influenza Reference
Laboratory, Animal Influenza
Laboratory of the Ministry of
Agriculture, Harbin Veterinary
Research Institute, CAAS

427 Maduan Street, Harbin 150001
CHINA (PEOPLE’S REP. OF)
Tel.: (+86-451) 8593.5079

Fax: (+86-451) 8273.3132
hlchenl@yahoo.com

Prof. Steven Edwards

c/o OIE 12 rue de Prony

75017 Paris, FRANCE

Tel.: (33-1) 44.15.18.88

Fax: (33-1) 42.67.09.87
steve-oie@cabanas.waitrose.com

OIE HEADQUARTERS

Dr Bernard Vallat
Director General

OIE 12 rue de Prony
75017 Paris, FRANCE
Tel.: (33-1) 44.15.18.88
Fax: (33-1) 42.67.09.87
oie@oie.int

Ms Sara Linnane
Scientific Editor,

Scientific & Technical Dept
s.linnane@oie.int

Dr Susanne Munstermann
Chargé de Mission
Scientific & Technical Dept
s.munstermann@oie.int

Dr Kazuaki Miyagishima

Deputy Director General

Head, Scientific & Technical Dept
k.miyagishima@oie.int

Dr Francois Diaz

Secretariat for Validation, Certification
and Registry of Diagnostic Assays,
Scientific & Technical Dept
f.diaz@oie.int

Biological Standards Commission/September 2011

Dr Elisabeth Erlacher-Vindel
Deputy Head,

Scientific & Technical Dept
e.erlacher-vindel@oie.int

Dr Keith Hamilton
OFFLU Coordinator
Scientific & Technical Dept
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Appendix 111

Original English
September 2011

MEETING OF THE OIE AD HOC GROUP ON VACCINE QUALITY
RELATED TO FOOT AND MOUTH DISEASE (FMD)
Paris, 5-6 September 2011

The third meeting of the OIE ad hoc Group on Vaccine Quality related to Foot and Mouth Disease (FMD) was held
at the OIE Headquarters, Paris from 5 to 6 September 2011. This meeting had been scheduled to complete the
revision of Sections C and D of Chapter 2.1.5 Foot and Mouth Disease of the Terrestrial Manual that had been
started at the two previous meetings on 29-31 March 2011 and 89 June 2011.

1. Opening and purpose of the meeting

Dr Kazuaki Miyagishima, Deputy Director General, welcomed the participants on behalf of Dr Bernard
Vallat, the Director General of the OIE. He underlined the importance of this ad hoc Group by making
reference to the OIE’s initiative to establish an FMD vaccine bank for Asia, the development of an OIE/FAO
Global Strategy for FMD Control, and the recent outbreaks of FMD in Africa and Asia.

2. Adoption of agenda and appointment of a chairman and a rapporteur

The meeting was chaired by Dr Michel Lombard and Dr Alf-Eckbert Fiissel was designated as rapporteur. The
adopted agenda and list of participants are attached as Appendices I and II, respectively.

3. Update and revision of Section C (Vaccine Matching Tests) and Section D (Requirements for
Vaccines and Diagnostic Biologicals) of Chapter 2.1.5 Foot and Mouth Disease of the
Terrestrial Manual

At its first meeting, the Group had developed a “skeleton” outline for a revised vaccine section for the FMD
chapter (see Appendix III of this report). The Group had applied this template in its review of the FMD
vaccine section and hoped, should it prove successful for FMD, to use it as a blueprint for other disease
chapter vaccine sections, starting with rabies.

It was noted that the order of Section C and Section D had been reversed following discussion at the first
meeting. Dr Lombard proposed to finalise the review of the last sub-sections of the “new” Section C on
“Requirements for Vaccines” before continuing to work on the review of the first sub-sections of Section D.

The Group commenced its work with a brief review of comments made by participants on the amendments
made to the first two parts of the new Section C during the June 2011 meeting. After discussion the Group
agreed that for a 50% protective dose (PD,,) potency test, it was not acceptable to use animals that were
seropositive for antibodies to any of the seven FMDV types.

There was extensive discussion on paragraph C.5.c. relating to Purity and the testing for antibody against non-
structural proteins (NSP).
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The Group agreed that the tests for purity should be carried out on at least eight cattle that might be the same
cattle used for the safety test described in C.5.b. The sero-negative cattle should receive three single doses of
vaccine at 3- to 4-week intervals. The vaccine should contain the maximum number of strains and amounts of
antigens permitted on the authorisation. Cattle should be sampled for testing for antibody to NSP before each
revaccination and between 30 and 60 days after the last administration of the vaccine.

The Group considered the test scheme as sufficiently sensitive to support a claim that the vaccine would not
induce antibody to NSP for the number of injections tested.

In this respect, the Group also discussed the sensitivity and specificity of tests prescribed for the detection of
antibody to NSP. Dr Onkabetse George Mathlo pointed to the increasing importance of NSP testing in SAT
(Southern African Territory) virus settings and requested an OIE expert group to address the performance of
available NSP tests under SAT virus settings. Dr Susanne Miinstermann made the Group aware of a literature
review carried out by Dr P. Roeder in the framework of the EU-funded SADC!-FMD project that indicated
that the performance of available NSP test kits was less sensitive and specific following infection with SAT
viruses as compared with infection with FMD viruses of the A, O and Asia serotypes.

The Group then agreed that the Duration of immunity (C.5.d) was a relevant criterion for the selection of a
vaccine and therefore adequate information based on appropriate studies was necessary in a vaccine
registration dossier to justify the vaccination scheme recommended by the manufacturer. As regards the
interference with maternal antibodies, the Group agreed that field data on the dynamics of maternal antibodies
should also be provided, as such field data better reflect the epidemiological situation.

The Stability requirements in paragraph C.5.e were reviewed to make them consistent.

The Group agreed that point C.5.f on Preservatives was better placed in Section C.2. on Method of
manufacture and moved the text there for subsequent revision.

As regards Section C.6. on Storage and monitoring of antigen concentrates, the Group agreed to link this
intermediate product (“concentrated antigens”) to the text provided in C.2. on Method of manufacture. The
Group then introduced a reference to Chapter 1.1.10, Guidelines for International Standards for Vaccine
Banks, which also provided guidance for the storage of antigens of the FMD virus.

It was furthermore decided to abandon the entire paragraph C.6.a on Prestorage conditions by removing
certain redundancies in that point and inserting the text on “emergency procedures for provisional acceptance

of new MSV, and subsequent release of formulated vaccines” as a new paragraph (d) in Section C.1. on the
Seed virus management.

The remaining part of Section C.6. was then divided into Storage conditions (C.6.a) and a simplified point on
Monitoring (C.6.b) for which requirements for representative samples of the stored antigens were included.

In addition, a new Section C.7. on Emergency release of vaccines prepared from concentrated antigens was
added that included provisions based on European Pharmacopoeia requirements for emergency release of a
vaccine reconstituted from previously tested concentrated antigens.

In paragraph a) of C.1. Characteristics of the seed virus, the text required the use of an official recommended
nomenclature that did not exist as such. To solve the problem, the Group agreed on a “unique” nomenclature
instead.

As a consequence of the wording finally introduced, the Group agreed to recommend the OIE to address the
need for an acceptable nomenclature for all viruses mentioned in the Terrestrial Manual and Terrestrial Code.

1
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SADC: Southern African Development Community
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In relation to paragraph c) of C.1. Validation as a vaccine strain, the Group recalled that it had concluded at
the meeting in June 2011 that:

“The extent of characterisation of the master seed virus required (antigenic and/or genetic) was
also extensively discussed. Observers from International Federation for Animal Health (IFAH)
were strongly of the opinion that genetic characterisation added no significant advantages but
other participants thought that this information could facilitate selection of vaccine strains and
also tracing of vaccine virus strains. No definitive conclusion could be reached and final
decision was deferred to a later time.”

Following up on this recommendation the Group discussed the need for genetic characterisation as a
prerequisite for the selection of a master seed and concluded that the isolates must be well characterised,
without pointing particularly to antigenic and genetic characterisation. The isolates for the selection of master
seed strains should preferably come from and be characterised by an OIE Reference Laboratory.

Paragraph c) of C.3. Non-capsid proteins control stated that there was currently no OIE-validated test for
testing for non-capsid proteins in industrial inactivated antigens, although several commercially available tests
were used in practice. As this statement did not contain any obligation or requirement, the Group agreed to
delete paragraph C.3.c.

In paragraph C.4. Final product batch test, the Group agreed to delete the introductory sentence: “Both,
inactivated antigen as well as formulated vaccine, can be considered as final product.”, as it did not provide
any additional information. Instead, a reference to concentrated antigens was introduced to maintain
consistency in terminology.

The Group took note of a general problem with any reference to “Good Manufacturing Practice” or “GMP” as
this was not necessarily a globally accepted standard. The Group agreed to use in appropriate text passages a
reference to standard requirements mentioned in Chapter 1.1.8 of the Terrestrial Manual, for example in
paragraph C.4.c Viral Non Structural Protein testing:

Non-structural proteins refer to proteins not present in the FMD viral capsid. Only products
claiming to be purified from NSPs have to demonstrate their level of purification. Unless

consistency of purification is demonstrated and approved in the registration dossier, and the

production process is approved for consistency in accordance with the standard requirements
referred to in Chapter 1.1.8, NSP lack of reactivity has to be demonstrated in the final product

(see Section C.5. Requirements for registration of vaccine).

Small changes were made to safety testing, in particular the administration of a double dose was replaced by
the administration of the recommended dose.

Discussing paragraph C.4.e on Potency, the Group concluded that the Expected Percentage of Protection
(EPP) procedure should not appear in paragraph C.5.iv on Efficacy as it was nowhere included in the
registration file, but should be added to section C.4. on Final product batch test because it was used as such in
South America. The Group therefore agreed on a revised paragraph C.4.e on Potency that contained a
shortened description of the EPP procedure.

The Group reviewed Section C.5 on Requirements for registration of vaccine and made minor editorial
modifications. The Group agreed on a modified definition of DIVA as Detection of Infection in Vaccinated
Animals.

The Group finalised the draft text for Section C Requirements for Vaccines and the new Section D Vaccine
matching tests, as attached at Appendix IV of the present report for Member Country comment by 8 January
2012.

Prof. Vincenzo Caporale pointed out that Chapter 1.1.2 of the Terrestrial Manual — Biosafety and Biosecurity
in the Veterinary Microbiology Laboratory and Animal Facilities — required revision.
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4. Other matters

The Group reviewed the OIE template for FMD-vaccine tenders and finalised an amended proposal.

5. Finalisation and adoption of the draft report

The Group reviewed the preliminary outline of the draft report provided by the rapporteur. The Group agreed
that the draft report and revised parts of the chapter on FMD would be subject to a short period of circulation
within the Group for comments and final adoption by participants.

.../Appendices
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Appendix [

MEETING OF THE OIE AD HOC GROUP ON VACCINE QUALITY
RELATED TO FOOT AND MOUTH DISEASE (FMD)
Paris, 5-6 September 2011

Agenda

1. Opening and purpose of the meeting
2. Adoption of the agenda and appointment of a chairman and a rapporteur

3. Update and revision of Section C (vaccine matching tests) and Section D (requirements for vaccines and
diagnostic biologicals) of Chapter 2.1.5 Foot and Mouth Disease of the Terrestrial Manual

4.  Other matters

5. Finalisation and adoption of the draft report
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MEETING OF THE OIE AD HOC GROUP ON VACCINE QUALITY
RELATED TO FOOT AND MOUTH DISEASE (FMD)
Paris, 5-6 September 2011
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Tel: 33 (0)4 78 9390 89
lombard.family@wanadoo.fr
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Medicines Directorate, Woodham Lane, New
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Tel: 44 (0) 1932336911
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r.woodland@vmd.defra.gsi.gov.uk

Dr Lawrence Elsken
Global Vaccine Manager, Center for Veterinary

Deputy Head of Unit, DG SANCO/G2
Rue Froissart 101-3/67
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BELGIUM
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Appendix 111

“Skeleton” outline for a revised vaccine section for the FMD chapter?
C. REQUIREMENTS FOR VACCINES
1. Introduction

OIE general policy

Short introduction of new OIE endorsement programme

Appropriate strain selection

Compliance with OIE Terrestrial Manual (Chapter1.1.8) + biosecurity

Vaccines for regular vaccination

Vaccines for emergency vaccination

Vaccines for new strains # current vaccine strains

Antigen for banks (test as a vaccine), consideration of the different combinations
Multi-strain aspect

(Purity), non-structural protein (NSP) interference
2. Outline of production and minimum requirements for FMD vaccines and antigen

Generalities about biosecurity of the buildings (FAQO) + former version + OIE chapter

Basic steps in outline of production with specific focus on interest points and quality assurance/quality control
(QA/QC) aspects - approved cell line + explants problems

Preference for ingredients — sera — products of biological origin (POBSs)

a) Characteristics of the seed

Attention to the OIE listed transmissible spongiform encephalopathies (TSEs) + former text
i) Biological characteristics

Reference to vaccine/field strain matching

Former text
i)  Quality criteria (sterility, purity, freedom from extraneous agents)

Keep former text
b) Method of manufacture

Former text without primary culture
One sentence at the end for explanation of method
i) Procedure
Former text
ii)  Requirements for substrates and media
Salts — pharmacological grade quality
POBs — see chapter 1.1.9 (should be revised and updated)

Antibiotics — see chapter 1.1.8 (should be revised and updated)

2 This “skeleton” outline for a revised vaccine section for the FMD chapter had been developed by the Group and applied to
the FMD vaccine section. Should it prove successful for FMD, it would be used as a blueprint for other disease chapter
vaccine sections, starting with the rabies chapter.
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Preservatives — see chapter 1.1.8 (should be revised and updated)
Cells — see chapter 1.1.8 master cell stocks (to be revised)
¢ Sentence on the Frenkel method
i)  In-process controls
Former text
iv)  Final product batch tests
Consider antigen + vaccine
e Sterility/purity

Sterility: put in general chapter, but does not currently exist in chapter 1.1.8, nor in 1.1.9 — new
paragraph on sterility needed in 1.1.8, protocols in 1.1.9

Purity: Tests on the final product, C) purity,
Compromise
QA/QC scheme + registration
Batch control NSP — risk low
In absence of NSP detection in inactivated bulk antigen
Non-QA/QC scheme
Batch control NSP — risk high
90 days
e Safety (p.211 of the Terrestrial Manual)
e Batch potency
In-vivo tests: target animals

In-vitro tests: serological method enzyme-linked immunosorbent assay (ELISA), virus
neutralisation test (VNT)

¢) Requirements for authorisation/licensing (former text: tests on the final product)

Benefits of QA/QC & good manufacturing practice (GMP) scheme
Three consecutive batches, more than 1/3 industrial batch volume
i)  Safety requirements
Innocuity
Safety — target animals, one dose eight animals (normal, pregnant, minimum age)
Max 146s + max valencies
Repeated doses PV + booster 1 + booster 2
Environmental consideration — No
Residues/food animal problem
iy  Efficacy requirements
¢ Efficacy at T, — Potency test, vaccination-challenge test, per strain? type?; target animals
e Duration of efficacy- indirect
iiiy  Stability = shelf life = batch release test

Three different batches

d) FMD combined vaccine: FMD components shall be checked following the above
requirements point by point
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1.

D. VACCINE MATCHING TESTS

Introduction

Mention OIE FMD Reference laboratories

Update literatures

Definition Potency/Efficacy

Antigen drift FMDV

Presentation general for methods (immunological, serological)

Former text
Selection of field viruses for vaccine matching

According to:

Chapter 2.1.5. Section B, Diagnostic Techniques

Chapter 1.1.1. Collecting and shipment of diagnostic specimens
At natural level

At laboratory level (OIE level 4)
Selection of vaccine strains
Former text
Vaccine matching tests

Introduction, golden standard, laboratory
a) Field strain characterisation
ry value
Keep the order of former text
ELISA (ref. literature)
VNT (ref. literature)
b) Fitness for purpose
Challenge
EPP (ref. literature)

Biological Standards Commission/September 2011

Appendix III (contd)

23



Appendix III (contd) AHG Vaccine Quality Related to FMD/September 2011

Appendix IV

Draft Text Chapter 2.1.5 (Sections A and B of the Chapter remain unchanged)

CHAPTER 2.1.5.

FOOT AND MOUTH DISEASE

C. B REQUIREMENTS FOR VACCINES AND-DIAGNOSHCEBIOLOGICALS

The control of FMD is usually a national responsibility and, in many countries, the vaccine may be used only under
the control of the Competent Authority.

Guidelines for the production of veterinary vaccines are given in Chapter 1.1.8 Principles of veterinary vaccine
production. The guidelines given here and in Chapter 1.1.8 are intended to be general in nature and may be
supplemented by national and regional requirements. Varying requirements relating to quality, safety and efficacy
apply in particular countries or regions in order for manufacturers to obtain an authorisation or licence for a
veterinary vaccine. Where possible, manufacturers should seek to obtain such a license or authorisation for their
FMD vaccines as independent verification of the quality of their product.

Virulent FMDV must be used to produce FMD vaccine; consequently, the FMD vaccine production facility should
operate under the appropriate biosecurity procedures and practices. The facility should meet the requirements for
Containment Group-4-pathogens-as outlined in Chapter 1.1.2 of this Terrestrial Manual.

Routine vaccination against FMD is used in many countries or zones recognised as free from foot and mouth
disease with vaccination and in countries where the disease is endemic. In contrast, a number of disease-free
countries have never vaccinated their livestock but have preferred the use of strict movement controls and culling of
infected and contact animals when outbreaks have occurred. Nevertheless, many disease-free countries maintain
the option to vaccinate and have their own strategic reserves of highly concentrated inactivated virus preparations.
Such antigen reserves offer the potential of supplying formulated vaccine in an ‘emergency’ at short notice (Doel et
al., 1994). Chapter 1.1.10 of this Terrestrial Manual provides Guidelines for international standards for vaccine
banks.

FMD vaccines may be defined as a fixed formulation containing defined amounts (limits) of one or more chemically
inactivated cell-culture-derived preparations of a seed virus strain blended with a suitable adjuvant/s and excipients.

vaccme! and WhICh can be stored for a ver¥ long tlme for subseguent formulatlon into vaccine as and when required.

The vaccines are formulated for their specific purpose and in the case of vaccines destined for use in cattle, both

Iumlnlum hydroxide saponin adj uvanted and 0|I ad uvanted vaccmes may be used. For use in swme double oil

FMD vaccines may be classified as either ‘standard’ or ‘higher’ potency vaccines. Standard potency vaccines are
formulated to contain sufficient antigen to ensure that they meet the minimum potency level required (recommended
at Section D.4.b as 3 PDg, [50% protective dose]) for the duration of the shelf life claimed by the manufacturer. This
kind of vaccine is usually suitable for use in routine vaccination campaigns. For vaccination in naive populations to
control FMD outbreaks, higher potency vaccines (e.g.> 6 PD., for the duration of the shelf life claimed by the
manufacturer) are recommended for their wider spectrum of immunity as well as their rapid onset of protection.
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Because of the presence of multiple serotypes of the virus mary-FMDB-vaceines-are-multivalentand it is common

practice to prepare vaccines from two or more different virus serotypes strains. In certain areas, it may be advisable
to include more than one virus strain per serotype to ensure broad antigenic coverage against prevailing viruses.

1.

a)

<)

Seed virus management

Characteristics of the seed virus

Selection of master seed viruses (MSVs) should ideally be based on their ease of growth in cell culture, virus
yield, stability and broad antigenic spectrum (Samuel et al., 1990). |solates to prepare MSVs should be
characterised and distributed, preferably by the official-control OIE FMD Reference laboratories in—regions
where-such-labeoratories—exist; they should be selected in accordance with the epidemiological importance of
each variant.

The exact source of the isolate should be recorded and should include details such as the location, species and
the type of material from which the virus was derived. Unigue nomenclature should be used to identify the

EMDV strain. The in-vitro passage history of the virus and details of main components should be recorded in
rdance with Ch r 1.1.8. of this Terrestrial Manual.

Method of culture
Methods of culture shall comply with the Chapter 1.1.8 of this Terrestrial Manual. Where no suitable

established vaccine strain exists, new vaccine strains are derived through the establishment of MSVs from
local field isolates by adapting them to growth in suspension or monolayer cells by serial passage. In order to
remove the risk of contaminating lipid-enveloped viruses, it is recommended that putative MSVs undergo a

valldated organlc solvent treatment prior to, or durlng, adaptatlon H—rs—prefepable—te—keep—the—number—ef

Validation as a vaccine strain

MSVs must be antigenically-andfpossible-genetically, well characterised and proven to be pure and free from
all extraneous agents jn_accordance with Chapter 1.1.9 and those listed by the appropriate licensing

authorities. Homology should be established with the original candidate isolates and effectiveness against the
circulating strains from which they were developed should be proven. This often encompasses a number of
methods, the most reliable being in-vivo eress protection assays. Alternatively, in-vitro tests (preferably virus
neutralisation) can also be used, which require the availability of post-vaccination sera against these master

seeds (see Section D of this chapter).

Seed viruses may be stored at —20°C—ifglycerinated—orat-atower low temperature (e.g. —70°C) ifnet

ghyeerinated or freeze-dried. Working seed viruses may be expanded in one or a few more passages from the

master seed stock and used to |nfect the final ceII culture at—aeapppe*mqate%eH—PEU—éptamae—femnguumt)
peH—Q&cells A

Consideration should also be given to minimising the risk of transmission of transmissible spongiform
encephalopathy agents (TSEs) by ensuring that TSE risk materials are not used as the source of the virus or in
any of the media used in virus propagation

Emergency procedures for provisional acceptance of new MSV, and subsequent release of formulated
vaccines

In the case of incursion in a region of a new strain that is antigenically distinct from existing vaccine strains, it
m n r vel new vaccin rain from a representative field isolate. Before the new MSV

full complian houl mnr W|hh relevan idelin monstrate fr m from

to neutrallse the new straln for useln thegeneral tests for detectlon of extraneous agents and to conduct othe
specific tests that require specialised techniques may be lengthy. Therefore, in emergency situations where
there is insufficient time to complete full testing of the MSV, provisional acceptance of the new strain should be

based on a risk analysis of the possibility of contamination of the antigen produced from the new MSV with
xtran nts. This risk ment_shoul ke in nt th vI| r r inactiv.

nvel vir m when lishing th MV n hat the vir inactiv in hemical
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Iot Qendlng Qroductlon of all of the batches of antlgenthat are |ntended to constltute the final antlg en Iot Th|
will allow the potency of antigen derived from a new MSV to be determined whilst the manufacturer continues
to build up stocks of this new antigen.

2. Method of manufacture

The recommended method of virus propagation for antigen production is the growth of FMDV in large-scale
suspension cultures or monolayers using cell lines under sterile conditions.

Cattle tongue epithelium in surviving conditions in medium with salts but without products of biological origin, may be
acceptable for vaccine production but only if the method of production is entirely compliant with the standard
requirements referred to in Chapter 1.1.8 of the Terrestrial Manual. In _addition, in order to remove the risk of

contaminating lipid- enveloged wrusesi the harvested virus susgensmn must undergo a valldated organic solven

A suitable strain of the virus is used to infect a suspension or monolayers of an established cell line, such as BHK.
Such cell cultures should be proven to be free from contaminating microorganisms.

It is common practice to keep stocks of BHK cells over liquid nitrogen and revive as necessary. On revival, they are
expanded |n nutrient medlum to a volume and ceII denS|ty approprlate to seedlng the maln culture As—an

When the virus has is expected to have reached its maximum titre-which-is-variously-determined-by-infectivity, CF-or
other-tests yield, the culture is clarified, often by chloroform treatment followed by centrifugation and/or filtration. The
virus is subsequently |nact|vated by addltlon of an |nact|vant of first order, usuall¥ ethylenelmlne §=) in the form of

|nar¥ ethglenelmlne (BEI) (B h 1975 1990 "
a nemann is

im ortant that the necessar safet recautlons for workln with BEI El are fuII observed. o

The BEI formed is ther added to a virus suspenS|on hetd—at—26—G to give a Qredetermlned final concentration ef
3-mM. Inactivation i A y

duly validated and documented to show the |nact|vat|on klnetlc and the results of the |nact|vat|on controls. The time
period for BEI treatment and temperature used for inactivation must be valldated for the actual condltlons and
equipment used. A , ,
seluhen—teﬂa—ﬁnal-eeneentratieeef—%

To decrease the likelihood of live virus failing to contact the El-at-the-second-application inactivant, e.g. EI/BEI, it is

essential to transfer the vessel contents |mmed|ately to a second stenle vessel where inactivation is aIIowed to go to
completlon at—48—heurs )
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The inactivated virus may be concentrated/purified by procedures such as ultrafiltration, polyethylene glycol
preeipitin precipitation or polyethylene oxide adsorption (Adamowicz et al., 1974; Wagner et al., 1970). Concentrated

inactivated virus may be purified further by procedures such as chromatography. These concentrated and purified
antigens can be kept-at—70°C-erlower formulated into vaccines or stored at low temperatures for many years if
necessary, and made into vaccine when required by dilution in a suitable buffer and addition of adjuvants (Doel &
Pullen, 1990).

Conventional FMD vaccines are usually formulated as oil adJuvanted or aqueous. Ihe—aqeeeue—vaeeme—whteh—ls

Oil-adjuvanted vaccmes are usually formulated as water-in-oil emulslg usmg mmeral 0|Is such as Marcol and
Drakeol - 3

Seuth—AmeHea—beeause—ef—thMengepdwahen—ef—mmemty The mlneral 0|I is usually premlxed W|th an emuIS|fy|ng
agent such-as-mannide-monooleate; before the addition of a proportion, or all, of the aqueous phase of the vaccine,

and emulsified by use of a colloid mill or continuous mechanical or flow ultrasonic emulsifier.

More complex double emulsions (water/oil/water) may be produced by emulsifying once more in an aqueous phase
containing a small amount of detergent such as Tween 80 (Barnett et al., 1996, Doel et al., 1994; Herbert, 1965).

When usmg novel components, including adJuvants Qreservatlve in any vaccine |t is |mportant to take |nto
account that its status with regard to residues in products derived from food -producing species must be assessed to
ensure that adequate assurance can be giving to licensing authorities in relation to safety for consumers. This
requirement limits considerably the choice of adjuvants and preservatives for use in food-producing species.

3. In-process control

In general, virus titres reach optimum levels within about 24 hours of the cell culture being infected. The time chosen
to harvest the culture may be based on a number of assays; for instance cell death. Virus concentration may be
assessed by an infectivity test, sucrose density gradient (Bartelling & Meloen, 1974; Fayet et al., 1971 Doel-et-al;
4982) or serological techniques. It is preferable to use a method for measuring antigenic mass, such as sucrose
density gradient analysis, as well as one that measures infectivity, as the two properties do not necessarily coincide
and the different methods may complement one another.

a) Inactivation kinetics

During inactivation of the virus, timed samples should be taken at regular intervals for the purpose of
monitoring the rate and linearity of the inactivation process. Virus titres in the samples are determined by
inoculation of cell cultures proven to be highly susceptible to FMDV, e.g. BHK er-bevine-thyreid-eells. Such
cultures permit the testing of statistically meaningful samples under reproducible conditions. The log,,
infectivities of the timed samples are plotted against time, and the inactivation procedure is not considered to
be satisfactory unless at least the latter part of the slope of the line is linear and extrapolation indicates that
there would be less than one infectious particle per 10 litres of liquid preparation at the end of the inactivation
period.

Biological Standards Commission/September 2011 27



Appendix III (contd) AHG Vaccine Quality Related to FMD/September 2011

4—Tests-on-the final product

b)

b)

<)

d)

e)

28

Inactivation control

. i . . , . 1sed 1o
test for absence of reS|duaI I|ve virus are not swtable |f use of an amount of virus corresgondlng to 1 ug of 146S

antigen gives a titre of less than 108 TCIDiQ (European Pharmacopoeia, 2008). Following inactivation, a
sample of each batch of inactivated antigen representing at least 200 doses should be tested for freedom from

infectious virus by inoculation of sensitive monolayer cell cultures, preferably of the same origin as those used
for the pr ion of antigen. It m rfrI ncentr: he antigen his, in which it m

hown that th ncentr. material interfer: W|hh nsitivi r reading of th .Th Il

virus can be amgllfled b¥ the Qassage Qrocedure and detected on the baS|s of CPE observed Two to three
passages of the original virus preparation are commonly used. A variant on this method is to freeze—thaw the
old monolayers to release intracellular virus, which can be detected by further passage.

Final product batch tests

Sterility

The bulk inactivated antigen, concentrated antigen and the final formulated product should undergo sterility

testing. The preferred method is to collect any contaminating microorganisms by membrane filtration of the
material xamin n ny organisms presen in ion of the membranes with cultur

manufacturlng site should be Qresent in the vaccme, to be assured by adequate tests B

Viral nonstructural protein testing

purified from NSPs have to demonstrate thelr level of purification. Unless conslstenc¥ of Qurlﬂcatlon is
demonstrated and approved in the registration dossier, and the production process is approved for consistency
in accordance with the standard requirements referred to in Chapter 1.1.8 of the Terrestrial Manual, NSP lack
of reactivity has to be demonstrated in the final product (see Section C.5. Requirements for registration of
vaccine).

Confirmation of vaccine purity may be shown by testing sera from animals vaccinated at least twice with the
batch for absence of antibodies to non structural proteins.

Safety

nl nsistent saf f the pr i monstr: n roved in the registration ier and th

production process is approved for consistency in accordance with the standard requirements referred to in
Chapter 1.1.8 of the Terrestrial Manual, batch safety testing is to be performed.

This final pri h saf i n n normal | | or mi verse r ion

For the purposes of batch release, each of at least two healthy sero-negative target animals is inoculated by
the recommended route of administration with the recommended dose of vaccine. The animals are observed

for | |l an mic r ion vaccination for no fewer than 14 . Any un r ion attri | h

vaccine should be assessed and may prevent acceptance of the batch. If the potency test is performed in the

target species, observation of the safety during this test can also be considered as an alternative to the batch
f ri ve,

Potency

batch of vaccine Qregared from the same bqu |nact|vated antlgen

The potency testing standard is the vaccination challenge test. However, for batch release indirect tests can
also be used for practicability and animal welfare considerations, as long as correlation has been validated to

percentage of protection in the target animal. Frequently indirect potency tests include antibody titration after
ination of tar ies. Alternative meth | if suitably vali
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The EPP estimates the likelihood that cattle would be protected against a challenge of 10,000 infective
doses after a single vaccination.

Individual sera collected 30—60 days post-vaccination using a full dose of the vaccine are required
from r f either 16 or 18—24 month-ol le.

) Thi nel of sera an fw ntrol le ar for anti itr he homol

) The antigen in the ELISA m inactiv ing BEI.

The EPP i rmin referen r rmin | f correlation ween serological titr

attle) are satlsfactor¥ for potency.

The presence of more than one serotype in a vaccine does not diminish the induction of antibodies against
another serotype or the correlation of antibody titre with protection.

i ot hods £ uati .

Other tests were published using different ELISA methods and VNT methods to indirectly evaluate the
protection given by vaccines. Their results could be accepted only if a strong correlation with protection in

relation to the vaccine strain being tested and the serological method being used has been scientifically
monstr: n lished in r reviewed journal (Ahl [, 1

5. Requirements for registration of vaccine

a) Manufacturing process

a)b) Safety

For the purposes of gaining regulatory approval, a trial batch of vaccine should be tested for local and systemic
tOXICIty by each recommended route of administration in an in-vivo test in an—appropriate—humber—of eight
cattle (European Pharmacopoeia, 2008). Beuble Single dose and repeat dose

tests using vaccines formulated to contain the maximum permitted ameunt payload and number of antigens
should be conducted The re eat dose test should correspond to the primary vaccination schedule (e.g. two
ed 10 o

.l piu d > > on > d C ) OCdl and
mic r ion \Y |n|nfrnfwrhn14 h inj |nAn n r ion attri |
to the vaccine should be assessed and may prevent accegtance of the vaccine.
b)c) Peteney Efficacy

Vaccine peteney € |cac¥ is estlmated in vaccinated animals either dlrectly, by evaluatlng their reS|stance to live

virus challenge, , . The
uncertainty of measurement in these this tests should be taken |nto account when mterpretmg theuc its

significance (Goris et al., 2007; 2008). Vaccine efficacy should be established for every strain to be authorised
for use in the vaccine.
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i)

PDg,, test:

The number of protective doses in a vaccine is estimated from the resistance to live virus challenge of
animal groups receiving different amounts of vaccine. Cattle of at least 6 months of age, obtained from
areas free from FMD that have not previously been vaccinated against FMD and are free from antibodies
to-the-different-types—of to FMDV should be used. Three groups of no fewer than five cattle per group
should be vaccinated by the route recommended by the manufacturer. The vaccine should be
administered at different doses per group by injecting different volumes of the vaccine. For example, if the
label states that the injection of 2 ml corresponds to the administration of 1 dose of vaccine, a 1/4 dose of
vaccine would be obtained by injecting 0.5 ml, and a 1/10 dose would be obtained by injecting 0.2 ml.
These animals and a control group of two non-vaccinated animals are challenged either 3 weeks
(aqueous) or up to 4 weeks (oil) after vaccination with a suspension of bovine virus that is fully virulent
and appropriate to the virus types in the vaccine under test by inoculating the equivalent of a total of
10,000 BIDg, (50% bovine infectious dose) intradermally into two sites on the upper surface of the tongue
(0.1 ml per site). Animals are observed for at least 8 days. Unprotected animals show lesions at sites
other than the tongue. Control animals must develop lesions on at least three feet. From the number of
animals protected in each group, the PDg, content of the vaccine is calculated. There are a variety of
methods for calculating PDg, (FAO, 1997), but procedures based on the Kérber (1931) method are
generally preferred when interpreting PD, estimates calculated in this way. The vaccine should contain
at least 3 PDg, per dose for cattle -

PGP test (percentage of protection against generalised foot infection)

For this method, a group of 16 FMD-seronegative cattle of at least 6 months of age, with the same
characteristics described for the PD test, are vaccinated with a bovine dose by the route and in the
volume recommended by the manufacturer. These animals and a control group of two non-vaccinated
animals are challenged 4 weeks or more after vaccination with the challenge strain, which is a suspension
of bovine virus that is fully virulent and appropriate to the virus types in the vaccine under test by
inoculating a total of 10,000 BIDg, intradermally into at least two sites on the upper surface of the tongue.
Unprotected animals show lesions at-sites—other—than—thetongue on the feet within 7 days after
inoculation. Control animals must develop lesions on at least three feet; for routine prophylactic use, the
vaccine should protect at least 12 animals out of 16 vaccinated. Animals are observed at 7-8 days after
challenge (Vianna Filho et al., 1993). Thls test does not prowde an estlmate of how many protectlve
doses are in a single vaccin inm ion followin

single commercial bovine doses of vaccine in a limited cattle Qogulation g50 60).

Efficacy in other species

Efficacy tests in other target species, such as sheep, goats, pigs or buffalo are either different or
not yet standardised. In general, a successful test in cattle is considered to be sufficient evidence of the
quality of a vaccine to endorse its use in other species. Under circumstances where a vaccine is produced
for use primarily in a species other than cattle, it may be more appropriate to potency test the vaccine in
that same species. With respect to sheep, goats and African (Syncerus caffer) or Asiatic buffalo (Bubalus
bubalis) and-sheep, due to the often inapparent nature of the disease in these species, potency results
from a cattle test may be a more reliable indicator of vaccine quality than attempting a potency test reliant
on the detection of clinical signs in these other species.
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€)d) Purity: testing for antibody against nonstructural proteins

The OIE Terrestrial Animal Health Code stipulates that a criterion for regaining FMD free status following an
outbreak, if vaccine is used, is to test the vaccinated animals for antibody against NSP. Likewise, countries
wishing to be recognised as FMD free with vaccination must demonstrate the absence of virus circulation by
showing that vaccinated animals are free from antibody to NSPs arising as a result of infection. Consequently,
FMD antigens used to formulate vaccines that may be used in these circumstances should be purified to
reduce the NSP content. With current manufacturing techniques it is possible to exclude the majority of NSPs
so that they induce little, if any, NSP-specific antibody. Under these circumstances, detection of NSP
antibodies can provide evidence that vaccinated animals have been exposed to FMDV. Vaccine manufacturers
may wish to exploit this potential by including a claim that their vaccines do not induce antibody to one or more
NSPs and can be used in conjunction with an appropriate diagnostic test. In addition to providing supporting
documentation on the processes involved in such purification, manufacturers should demonstrate lack of
immunogenicity against NSPs as part of the licensing procedure in order to make such a claim on their product
literature. A recommended test method that can be used is to vaccinate an-appropriate rumber not less than 8
of ealves naive cattle; preferably with atleasta—deuble-dose—of a trial blend of the vaccine containing the
maximum number Q strams and amounts of antlgen permltted on the authorlsatlon (these-calves-may-be-the
). Calves Cattle should be

vaccmated at Ieast three tlmes gt gg- to gg-gg¥ intervals ever—a—pened—ef—3—6—menths and then tested before

each revaccination and 30-60 days after the last vaccination for the presence of antibody to NSPs using the
tests described in Section B.2.d of this chapter. Negative results in these NSP assays support claims that the
vaccine does not induce antibody to NSPs for the number of injections tested. These cattle may be the same
as those used for the safety test described in Section C.5.b of this chapter

d)e) Duration of immunity

The duration of immunity (D.O.l) of an FMD vaccine will depend on the efficacy (formulation and antigen
ayload). As part of the authorisation procedure the manufacturer should be required to demonstrate the D.O.I.

of a glven vaccme by either challenge or the use of a valldated alternative test such as serology at the end of

resgonse observed.

In-order-to-establish-a-satisfactory-level-of-immunity 1+-In endemic or outbreak situations, vaccine is usually te
given as a primary course consisting of one or two ineculations doses of vaccine 3-4 weeks apart (based on
animal population immunological status, vaccine potency, virus-vaccine matching, virus challenge levels, and
other factors)—2-4-weeks—apart, followed by revaccination every 4-6-12 months. The frequency of

revaccmatlon WI|| depend on the epldemlologlcal s|tuat|on and the type and quallty of vaccine used Where

: e Au e De MeIIo et al 1989 P| s from vaccmated dams are usuaII vaccmated at 8— 10 weeks of age.
Calves are usually vaccinated at about 4 months of age.

minimize |nterference W|th maternallg derlved antlbodles in target sgemes »
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g . The stablllty of all
vaccines, bui—parhemaply ncludlng 0|I emuIS|on vaccines, should be demonstrated as part of the shelf-life
determination studies for authorisation.

The shelf life of conventional FMD vaccines is usually 1-2 years at 2-8°C. Vaccines should never be frozen or
stored above the target temperature.

g) Precautions (hazards)

Current FMD vaccines are innocuous and present no toxic hazard to the user vaccinators. Care-must-be-taken

te—aveid—self—mjeetlen—vw%h—ml—emu%mn—vaeemesMnf houl I’VI warnin h
f I Isi .
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The process of storing concentrated antigens at ultra-low temperature for later formulation into FMD vaccine as
described in Sectlon C 2, is a well-established Qrocedure for buﬂdlng stocks of i |mmunogen|c materlal ready to
formul in ines in fn - - .
It not only forms the ba5|s for the storage of antlgens in a strateglc reserve for emergency purposes {see
, but allows the manufacturer
|mmed|ate access to many different antigen strains that can be rapidly formulated and dispatched to the
customer (Lombard & Fussel, 2007). Such stockpiling minimises delays subsequent to an order, particularly
where a multivalent vaccine is requested. Another advantage of this procedure is that much of the quality
testing can be completed well in advance of shipment. It is necessary to state that the concentrated antigens
have to be controlled using standards indicated in Sections B-4—4 C.1-4.

b) a) Storage eriteria-conditions

) Facilities

It is important that all aspects of the storage of concentrated antigens conform fully to internationally accepted

standards requirements such as those referred to in Chapter 1.1.8. of the Terrestrial Manual. ef-Geed
ManufacturingPrasctiee: Housing, facilities and procedures should ensure the security of the stored antigen and

reven mperin ntamination or dam
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b)

34

e  Containment of stored antigens

The dose numbers or volumes stored are an important consideration, particularly where a reserve is shared
between OIE Members and there is varlatlon in number of doses percelved to be needed by each Member in
an emergency. , A , W

sterage—spaee—and—eapahhty—m—preduemg—smauewaeeme—batehes

accommeodate-in-excess-of 30,000-bovine-doses. Where the requirement is for a Iarge stockpile of a particular
vaccine strain that can only be produced from several separate production runs, vaccine bank managers must
consider the need to either formulate each lot into a representative final blend for testing purposes or mixing
the individual batches, at some convenient point, for ease of formulating and/or testing.

The type of container used to hold antigen concentrate is important. Under ultra-low temperature conditions it is
|mportant to use contalners made from materials that do not become brlttle and or fraglle ageed—example—bemg

temperature resrstanee range IIowrng or heat sterlllsatlon and cold storag ef—between—Q—?—O—Crand—-l%Q—G

e  Labelling of stored antigens

preeess—matenats—Under uItra Iow temperature condltlons the method of Iabelllng must be of a durable nature
From experience, wire tagging bottles is the most preferred option using a metal/plastic tag sizeable enough to
allow the necessary detail. Such detail should include the antigen/vaccine strain, batch number, date received
and should also include an individual container or stock number. This information should be clear to read and

marked on the tag usmg an indelible marker pen Storage records and positions of containers should b

Monitoring of stored concentrated antigens

It is vitally important that antigen concentrates are optimally maintained and routinely monitored in order to
have some assurance that they will be efficacious when needed. Therefore arrangements should be made to
monitor these antigen concentrates on a routine basis and to include where necessary, and at appropriate time
intervals, a testing regime to ensure integrity of the antlgen component or acceptable potency of the f|naI

146S quantification, vaccination serology or vaccination challenge studies can be used for monitoring FMD
i ; Doel-et-al—1982; ; i ;
Favet et al., 1971). It is recommended to carry out these tests on receipt (vear 0) and every 5 vears thereafter.
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To support these testing requirements for depositories of antigen, concentrates should include a number of
small samples that are representative of the larger stock. Small aliquots/stocks of FMD antigen have usually
consisted of a volume representing approximately one milligram of antigen. These aliquots should be stored

side by side with the bulk antigen,

7. Emergency release of vaccines prepared from concentrated antigens

In situations of extreme urgency and subject to agreement by the competent authority, a batch of vaccine may

be released before comgletion of the tests and the determination of potency if a test for sterility has been
rri n th Ik in ntigen and all other components of the vaccine and if th for safi n
inati f [ h i i h of i f h

atch to be released (European Pharmacogoela, 20081 ‘

D & VACCINE MATCHING TESTS

1. Introduction

QQ“CE\tIOﬂ of vaccmatlon programmes in FMD affected regions as well as for the establlshment and malntenance of
vaccine antigen reserves to be used in the event of new FMD incursions.

Vaccination against one serotype of FMDV does not cross-protect against other serotypes and may also fail to
protect fully or at all against other strains of the same serotype. The most direct and reliable method to measure
cross-protection is to vaccinate relevant target species and then to challenge them by exposure to the virus isolate
against which protection is required. This will take account of both potency and cross-reactivity.

However, such an approach requires the use of live FMDV and appropriate biosecurity procedures and practices
must be used. The facility should meet the requirements for Containment Group 4 pathogens as outlined in Chapter
1.1.2 of this Terrestrial Manual. In addition to the safety concerns, this procedure is slow and expensive and requires

specific expertise that is best available in OIE Reference laboratories. The use of animals for such studies should be
avoided where possible by the use of in vitro alternatives.

A variety of in vitro serological methods can be used to quantify antigenic differences between FMDV strains and
thereby estimate the likely cross-protection between a vaccine strain and a field isolate. Genetic characterisation and
antigenic profiling can also reveal the emergence of new strains for which vaccine matching may be required and,
conversely, may indicate that an isolate is similar to one for which vaccine matching information is already available.

O
for FMD.

hipping of samples should be in accordance with Chapter 1.1.2 Sections H and | and Chapter 1.1.1 of this
Terrestrial Manual.

Vaccine potency also contributes to the range of antigenic cover provided by a vaccine. A highly potent vaccine that
stimulates a strong immune response may give greater protection against a heterologous virus than an equally
cross-reactive vaccine that stimulates a weaker immune response (Brehm et al., 2008). Furthermore, booster doses
of vaccine can increase efficacy and the subsequent breadth of antigenic cover provided by a given vaccine,
although the onset of full protection may be delayed (Pay, 1984).

2. Selection of field viruses for vaccine matching

For vaccine matching, preferably, more than one representative isolate should be evaluated from any outbreak.
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susgected lack of vaccme efﬂcacgz as shown by reduced apparent protection, is an |onrtant crlterlon for vaccine
matching.

The serotype of the field isolate is usually determined by ELISA or CFT using type-specific serological reagents,

although methods based on MAbs or genetic typing may also be used. If the number of viruses exceeds the capacity
f the | r Ir meth ri in ion D.4-Vaccine matchin re-selection of isol

houl ne.

Qroflllng methods usmg ELISA The performance of VP1 seguencmg could beused to ver|f¥ the homogenelt;g of the
virus isolate population.

Only isolates showing Important differences with vaccine strains are selected for vaccine matching tests.

3. Selection of vaccine strains to be matched

The serotype of the virus, the region of origin and any information on the characteristics of the field isolate and, as

appropriate, the vaccine strain used in the region of origin, may give indications as to the vaccine strains to be

selected for vaccine matching tests mest—hke#y—te—ppewde—ah—an%@emc—mateh The availability of reagents for
matching to particular vaccine strains may limit the extent of testing that is possible. Antigenic characterisation has

two purposes; first, to choose the most effective vaccine strain for use in a particular circumstance and, second, to
monitor, on an ongoing basis, the suitability of vaccine strains maintained in strategic antigen reserves.

4. Cheiee-of Vaccine matching test

The serological relationship between a field isolate and a vaccine virus (‘r’ value) can be determined by GEF, VNT or
ELISA (Kitching et al., 1988; Mattion et al., 2009; Pereira, 1977; Rweyemamu—et-al—1978). One way testing is
recommended (r;) with a vaccine antiserum, rather than two way testing (r,), which also requires an antiserum
against the field isolate to be matched VNT using cheguer-board titration method will glve more accurac¥ to the

results obtained. How , ; :

eenﬂdenee—m—the—Fesu#s—éRweyemamu—et—aM-QZS)—ln -vitro neutrallsatlon may be more relevant to M in-vivo
protection g% than other measures of virus-antibody interaction. a#heugh—nen—nemralﬁmg—ambedes

VNT is the method of choice (Mattion et al., 2009) compared with ELISA which can be used only as screenin
method for vaccine matching.

! i vid it - For either
VNT or ELISA post- vaccmatlon sera should be derlved from at Ieast flve cattle 21 30 days after immunisation
inoculation. The titre of antibody to the vaccine strain is established for each serum. Sera are used individually or

pooled after excluding low responders. The-CFT-method-uses-guinea-pig-seraraised-against-vaccine-strains:
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a) Relationship between the field isolate and the vaccine strain

b))

Vaccine matching by two-dimensional (chequerboard) neutralisation test

This test uses antiserum raised against a vaccine strain. The titres of this serum against 100 TCIDg of
the homologous vaccine strain and the same dose of a field isolate are compared to determine how
antigenically ‘similar’ the field virus is to the vaccine strain.

6 C for45 60 mlnutesgz the homologous vaccme straln, and thetest VIFUS!a field |solate of the sam
serotype as the vaccine strain.

ha)

#Hb

~

ivy )

Field isolates are passaged on cell cultures until adapted to give 100% CPE in 24 hours. Passages
should be kept to a minimum. When adapted, determine the virus titre (log,q TCIDz4/ml) by end-point
titration.

For each test and vaccine virus a chequerboard titration is performed of virus against vaccine serum
along with a back-titration of virus. Cells are added and incubated at 37°C for 48—-72 hours after
which time CPE is assessed.

Antibody titres of the vaccine serum against the vaccine strain and field isolate for each virus dose
used are calculated using the Spearman—Karber method. The titre of the vaccine serum against 100
TCIDg, of each virus can then be estimated by regressmn The relationship between the field isolate

and the vaccine strain is then expressed as an ‘r’ value as forvaceine-matehing-by ELISA:

L= reciprocal arithmetic titre of reference serum against field virus
reciprocal arithmetic titre of reference serum against vaccine virus

Interpretation

Interpretation of the results: in-the-case-of-neutralisation [t is generally accepted that in the case of
neutralisation, r, values greater than 0.3 indicate that the field isolate is sufficiently similar to the

vaccine strain that use of a vaccine based on this strain is likely to confer protection against
challenge with the field isolate (Rweyemamu, 1984).

Conversely, values less than 0.3 suggest that the field isolate is sufficiently different from the vaccine
strains tested that a vaccine based on these strains is less likely to protect. In this case, either the
field isolate should be examined against other vaccine strains or the field isolate could be tested
against existing vaccines in a heterologous cross protection challenge test. Alternatively, a suitable
field isolate could be adapted to become a new vaccine strain.

v} Tests should always be repeated more than once. The confidence with which ‘r' values can be
taken to indicate differences between strains is related to the number of times that the examination
is repeated (Rweyemamu &Hingley, 1984). In practice, a minimum of at least three repetitions is
advised.

i) Vaccine matching by ELISA

The use of the Liquid-phase blocking ELISA for vaccine matching has been reported (Ferris & Donaldson,
1992).

b) Testing the fitness for purpose of a vaccine

heterolo ous fleld virus. If the r value |s under 0 3 the foIIowm dlfferences in the reV|ousI descrlbed test

38
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Iater boost all these anlmals Wlth a second commer0|al dose in the same condltlons and vaccinate a second

group of at least 7 animals with the same vaccine dosage and same route. 30 days later, challenge the two
roups plus two control animals (not vaccinated) with the equivalent of a total of 1 0 BID 50% bovine

infective dose} of the new field strain duly t|trated The results are valid if each of the two control anlmal show

is recommended gHenderson, 1949) ’

The use of the Expected Percentage of Protection (EPP) method (Alonso et al., 1987) is not recommended

under heterologous conditions. This method measures the reactivity of a panel of post-vaccination antisera
using either VNT or ELISA and relates the serological titres to the probability of protection, established through

correlation tables associating antibody titres with protection against the homologous vaccine strain.
n ntly th rrelation from th nel f _antiser: n mpanyin hallen nn

xtr | n her strain (Robiol /., 201
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NB: There are OIE Reference Laboratories for Foot and mouth disease (see Table in Part 3 of this Terrestrial

Manual or consult the OIE Web site for the most up-to-date list: www.oie.int).
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REPORT OF THE MEETING OF THE OIE AD HOC GROUP
ON VALIDATION OF DIAGNOSTIC TESTS FOR WILDLIFE

Paris, 27-29 April 2011

The meeting of the OIE ad hoc Group on Validation of Diagnostic Tests for Wildlife was held at OIE Headquarters,
Paris from 27 to 29 April 2011.

1.

Opening and purpose of the meeting

Dr Kazuaki Miyagishima, Deputy Director General, welcomed the participants of the meeting on behalf of
Dr Bernard Vallat, the Director General of the OIE. He presented the different activities of the OIE in the area
of wildlife and explained briefly the objectives of the ad hoc Group based on the draft Terms of Reference.

Adoption of agenda and appointment of chairman and rapporteur

The meeting was chaired by Dr John Fischer, and Prof. Anita L. Michel was designated as rapporteur.
Dr Fischer introduced the provisional agenda, which was subsequently adopted by the Group. The adopted
agenda and list of participants are attached as Appendices I and II, respectively.

Adoption of draft Terms of Reference of the ad hoc Group

The draft Terms of Reference for this meeting, as provided by the OIE Biological Standards Commission,
were accepted by the Group and are attached as Appendix III.

Information on existing documents and initiatives

Dr Fischer, as member of the OIE Working Group on Wildlife Diseases, presented the work and information
collected on the validation of diagnostic tests for wildlife by this Working Group.

Prof. Ian Gardner, as participant in the ad hoc Group on Validation of Diagnostic Tests, which met three times
between 2008 and 2010, presented briefly the drafts of the updated version of Chapter 1.1.4./5. of the Manual
of Diagnostic Tests and Vaccines for Terrestrial Animals (Terrestrial Manual) and of the seven appendices
developed by this ad hoc Group. This version of the chapter and the seven appendices had been forwarded for
consideration to the Biological Standards Commission (BSC) Members at its meeting in February 2011. The
BSC Members however could not review the texts in detail due to time limitation. The documents remained
therefore drafts and would be discussed at the next meeting of the BSC in September 2011.

Information in the context of the Biological Standards Commission

Prof. Vincenzo Caporale, the representative of the Biological Standards Commission (BSC), further explained
the Commission’s request regarding validation of diagnostic tests and its application to wildlife.
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The Group discussed in-depth the specific needs and difficulties related to validation of diagnostic tests in
wildlife. The Group affirmed, in principle, that draft Chapter 1.1.4./5. was highly relevant and covered all
aspects of test validation and therefore was an appropriate starting point for adapting the principles to a broad
range of wildlife species. The Group started by identifying the challenges and needs specific to the validation
and use of diagnostic tests in wildlife. These difficulties included: (i) Broad range of animal species; (ii)
Different pathobiology/pathologies; (iii) Rare and endangered species (low animal numbers, ethical
considerations); (iv) Small animals (small sample volume or weight); (v) Accessibility - Immobilisation or
hunting required to collect samples; (vi) Cost implications from sampling and testing (no owners, in some
cases); (vii) Epidemiology of the disease (Uneven distribution of disease in populations, seasonality, unknown
epidemiology); (viii) Natural history of the host and vector; (ix) Limited resources for addressing wildlife
diseases that are not zoonotic or do not occur in domestic animals; (x) Logistics: transport and conservation of
samples from remote areas; (xi) Quality of samples including autolysis; and (xii) Lack/scarcity of reference
samples.

The Group decided to draft a practical, stand-alone chapter to address issues identified, for inclusion in the
Terrestrial Manual.

Drafting of guidelines according to the Terms of Reference

The Group felt that the step-wise approach taken in draft Chapter 1.1.4./5. would be suitable for wildlife, but
with changes. In particular, the Group proposed changing “provisional recognition” at the end of stage 1 to the
concept of “provisional acceptance”, which included partial completion of stage 2. Stage 2 was split into two
levels (2a and 2b) to accommodate this concept. Stage 1 and stage 2a needed to be completed for provisional
acceptance. Provisional acceptance of a test provided the reassurance that the process up to this point had been
based on scientifically sound principles, which supported its use to wildlife for a defined testing purpose in
wildlife on a local or regional level.

In developing the guidelines the Group considered ways of making the whole approach for validation practical
and feasible for those working in wildlife diagnostics. The Group constructed a flow chart to structure the
thinking about this logical step-wise approach. The flow chart incorporated stages 2a and 2b to allow
implementation of validation principles for wildlife, which were outlined in draft Chapter 1.1.4./5. In
developing the flow chart, consideration was given to the availability of samples from rare and endangered
species. For completion of stage 2 validation, the Group re-affirmed that the requirements in Table 1 of the
draft Chapter 1.1.4./5. should be met.

During the discussion several questions were raised in relation to specific areas of draft Chapter 1.1.4/5 and
appendices in their present format. Professor Caporale, representing the BSC, took note of the questions raised
and suggested that the ad hoc Group should, at the end of their work, make a list of problem areas
encountered. Such a list would be helpful for deciding if and what kind of revision to the chapter and
appendices would be needed to finalise them.

Although the Group felt that the document covered the most common scenarios, because of limited time, all
relevant details could not be adequately addressed and several outstanding issues were identified that should
be considered in order to improve the quality of the draft guidelines:

e Relatedness of species in relation to type of test (direct vs indirect tests);

e Influence of type of test on the flow chart (parallel scenarios with modifications necessary?);

e  Guidance on how to take into account autolysed samples in the validation process;

e Template for documenting the source and characteristics of reference samples;

e Lack of a standard test for comparison for some diseases;

e  “Grandfathering” tests that have been historically used successfully by reference laboratories.
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The draft guidelines were circulated to members for final review and are attached as Appendix IV.
7. Other matters

If these draft guidelines were to be accepted as a stand-alone chapter in the Terrestrial Manual, they would
benefit from inclusion of essential material from draft Chapter 1.1.4./5. and some of the appendices. Likewise,
there would be a need to show coherence between both documents, in particular between stage 2 and the
concept of provisional acceptance (of validation).

The Group agreed that the finalisation of the draft guidelines document would be best achieved by an
additional meeting of the ad hoc Group.

8. Adoption of report
The Group reviewed the preliminary outline of the draft report provided by the rapporteur, and revised and

commented on the draft guidelines produced. The Group agreed that the report and the draft guidelines would
be subject to a short period of circulation in the Group for minor comments and final adoption.

.../Appendices
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MEETING OF THE OIE AD HOC GROUP
ON VALIDATION OF DIAGNOSTIC TESTS FOR WILDLIFE
Paris, 27 - 29 April 2011

Agenda

1. Opening and purpose of the meeting.

2. Adoption of the agenda and appointment of chairman and rapporteur.
3. Adoption of the draft Terms of Reference of the ad hoc Group.

4. Information on existing documents and initiatives.

5. Draft of guidelines according to the Terms of Reference.

6.  Other matters.

7. Adoption of the draft report.
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Appendix 11

MEETING OF THE OIE AD HOC GROUP

ON VALIDATION OF DIAGNOSTIC TESTS FOR WILDLIFE
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Paris, 27 - 29 April 2011
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Prof. John Fischer
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College of Veterinary Medicine
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USA
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Fax: (1-706) 542 5865

E-mail: jfischer@uga.edu

Prof. Ian Gardner

Dept of Medicine and Epidemiology
2415A Tupper Hall

One Shields Avenue

University of California

Davis, CA 95616

USA

Tel: (1) 530-752-6992

Fax: (1) 530-752-0414
iagardner@ucdavis.edu

National Veterinary Institute (SVA)
SE-75189 Uppsala

SWEDEN

Tel: (46) 18 674215

Fax: (46) 18 309162
dolores@sva.se

Prof. F.A. Leighton

(Invited but could not attend)

Canadian Cooperative Wildlife Health Centre,
Department of Veterinary Pathology,
University of Saskatchewan

Saskatoon, Saskatchewan S7N 5B4
CANADA

Tel: (1.306) 966 7281

Fax: (1. 306) 966 7387

E-mail: ted.leighton@usask.ca

Prof. Anita L Michel

Dept Veterinary Tropical Diseases Faculty of
Veterinary Science University of Pretoria
Private Bag X4 Onderstepoort 0110

SOUTH AFRICA
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Anita.Michel@up.ac.za

Prof. Toshio Tsubota
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Department of Environmental Veterinary
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Graduate School of Veterinary Medicine
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JAPAN
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tsubota@vetmed.hokudai.ac.jp

REPRESENTATIVE OF THE BIOLOGICAL STANDARDS COMMISSION

Prof. Vincenzo Caporale

(President of the OIE Biological Standards Commission)
Director, Istituto Zooprofilattico Sperimentale dell’ Abruzzo e del Molise ‘G. Caporale’

Via Campo Boario, 64100 Teramo
ITALY

Tel: (39.0861) 33 22 33

Fax: (39.0861) 33 22 51
direttore@jizs.it

OIE CENTRAL BUREAU

Dr Bernard Vallat
Director General

12 rue de Prony

75017 Paris

FRANCE

Tel: 33 -(0)1 44 1518 88
Fax: 33 - (0)1 42 67 09 87
oie@oie.int

Dr Kazuaki Miyagishima
Deputy Director General

Head, Scientific and Technical Department

k.miyagishima@oie.int

Dr Elisabeth Erlacher-Vindel
Deputy Head, Scientific and Technical Department
e.erlacher-vindel@oie.int

Dr Francois Diaz
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Assays,

Scientific and Technical Department

f.diaz@oie.int

Biological Standards Commission/September 2011

49



Appendix IV (contd) AHG on Validation of Diagnostic Tests for Wildlife/April 2011

Appendix 111

50

MEETING OF THE OIE AD HOC GROUP
ON VALIDATION OF DIAGNOSTIC TESTS FOR WILDLIFE
Paris, 27 - 29 April 2011

Terms of Reference

Draft guidelines on “Principles and methods for the validation of diagnostic tests for infectious diseases
applicable to wildlife” taking into account the existing chapters of the Manual of Diagnostic Tests and
Vaccines for Terrestrial Animals (in particular Chapter 1.1.4./5. “Principles and methods of validation of

diagnostic assays for infectious diseases”) and the documents provided by the OIE Working Group on
Wildlife Diseases on the mentioned subject.
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Appendix IV

Draft Guidelines on “Principles and methods for the validation of diagnostic tests

for infectious diseases applicable to wildlife”

1. Introduction

Diagnostic testing of wildlife for infectious diseases is becoming increasingly important as interest grows in
diseases that occur in wildlife that may have an impact on wildlife populations and biodiversity, as well as the
health of humans and domestic animals. For the purposes of this chapter, “wildlife” will be defined as animals
belonging to one or more of the following groups:

— Wild animals: Those animals that do not live under human supervision or control and do not have their
phenotype selected by humans.

— Captive wild animals: Those animals that live under human supervision or control but do not have their
phenotype selected by humans.

— Feral animals: Those animals that do not live under human supervision or control but do have their
phenotype selected by humans.

Wild animals generally are susceptible to infection with the same disease agents as domestic animals and in
some cases, the tests developed and validated in other species may have utility for wildlife species. However,
diagnostic testing of wildlife can be more challenging than in domestic animals for a variety of reasons that
range from difficulties in accessibility and associated costs to poor sample quality or poor knowledge of
pathogenesis/epidemiology of the disease in a particular species. Affordability of tests is a key consideration
because wildlife do not have owners who pay for testing. Hence, low cost may be a critical factor in test
selection for use for a designated purpose.

Many routine diagnostic tests that have been developed and are currently used for detecting or confirming
diseases in domestic livestock have generally not been validated for wildlife. The question remains as to
whether there are any essential differences in sensitivity or specificity of these tests when they are applied to
wildlife samples.

Diagnostic tests can arbitrarily be divided into two categories which have some overlap: agent identification
techniques, which include direct visual diagnostics, antigen detection and molecular techniques; and indirect
identification techniques. Direct diagnostic techniques include macroscopic examination to identify
macroparasites, disease vectors, and pathognomonic macroscopic lesions at necropsy. Microscopic
examination can be employed to detect and identify microparasites in sample types ranging from body fluids
or tissue smears/sections to fecal examinations. The typical light microscopic appearance or electron-
microscopic features of some specific diseases in organ sections may be diagnostic. Use of fluorescent
conjugates, special stains, and/or immunohistochemical techniques may be used to identify aetiological agents
in tissue smears or sections.

There are various direct methods of detecting infectious agents and antigen in specimens. These include /n
vitro or in vivo culture — commonly used to isolate bacteria, viruses, fungi and some protozoa; and molecular
techniques — including polymerase chain reaction (PCR) amplification of the agent’s genetic material, and
specific DNA probes to detect antigen. Importantly, these direct agent identification diagnostic techniques
should theoretically not be affected by the species of the host, i.e. domestic livestock or wildlife. However,
there may be some species variation in the proliferation rate or amplification of the agent, which may affect
the amount and distribution of antigen in the tissues.
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Validation of diagnostic tests for individual wildlife species presents challenges, including the accessibility of
adequate sample numbers and volumes to be used in the validation process. The underlining principles and
stepwise approach to the validation of a diagnostic test are outlined in the draft chapter 1.1.4./5. The purpose
of this chapter is to present the information necessary to validate a diagnostic test for wildlife species that will
be recognised by the OIE (completion of Stages 1, 2 and 3). However, recognizing that completion of this
process may not be necessary, or even possible, in all circumstances, guidance is provided for following the
validation pathway to a point where the test can be provisionally accepted to provide confidence in results and
for use in specific applications in a regional or national context.

Test validation principles

Validation is a process that determines the fitness of an assay, which has been developed, optimized and
standardised, for an intended purpose. Ideally, the validation process of tests for wildlife should be conducted
in the same way as for tests for domestic animals (presented in draft chapter 1.1.4/5). However, as explained
above, wildlife diagnostic testing often meets difficulties, which also place limitations on the prospects of full
validation. Therefore, in cases in which an optimal full validation process is not feasible, the best possible
alternative may be to evaluate the wildlife assay’s fitness in a reduced number of reference samples. The
preliminary estimates of a the test’s performance may provide sufficient information for government
authorities to agree that a test can be provisionally accepted for testing of animals being moved/translocated or
for pathogen surveillance within a county.

In many cases, existing diagnostic tests validated for one species may be adapted to and evaluated in other
species. In other cases, new tests for wildlife may need to be developed without the advantage of a pre-
existing test which may require minimal or no modification. In all cases, the intended purpose(s) and
application(s) of the test should be established / defined before it is developed and validated since this may
impact selection of appropriate reference samples and ultimately, generalisability of the validation results.

1.1. Fitness for purpose

A list of purposes for diagnostic testing is provided in the draft chapter 1.1.4/5. More specifically for
wildlife testing, the main purposes to develop and apply a diagnostic assay are:

1) Screening wildlife populations for the presence of infectious agents, for example:

a) for surveillance (e.g. early detection, evaluation of trends in prevalence or incidence)
b) to estimate prevalence of infection or exposure

2) Screening or testing vectors or environmental samples for the presence of infectious agents

3) Confirming a diagnosis of suspect or clinical cases (includes confirmation of positive results from a
screening test)

4) Certifying freedom from infection or presence of the agent in individual animals or products, for

a) movement or translocation
b) human consumption

5) Monitoring of the geographical distribution and prevalence changes due to management interventions
(including determining immune status of individual animals or populations)
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6) Studying agent, host and environment factors associated with disease occurrence
2.2. Reference samples and sample quality

By definition, all reference samples should be well characterised in terms of the host and its source
population, and the infectious agent involved. Although the same description detail would be desirable
for reference samples from wildlife as compared with livestock, the relevant information is often not
available. In such cases as many details as possible should be recorded. In general, reference samples
should represent the target condition of interest e.g. clinically diseased, subclinically infected without
overt signs of disease. Experience indicates that selection of inappropriate positive reference samples
from clinically affected animals when the test will be used to detect subclinical infection results in overly
optimistic estimates of sensitivity and specificity. Experimentally infected animals may be the only
source of reference samples in some cases but their use should be supplemented with samples from
naturally infected animals, wherever possible.

The following information was considered to be the minimum requirement to adequately characterise a
reference sample: a) the precise host species, b) tests used for confirmation of the presence or absence of
the pathogen, c) geographical location with reference to known disease free or infected areas/regions,
and d) the date of sample collection. Wherever possible, information on sex and age category (juvenile,
sub-adult, adult) will add value since some infections have a sex- or age-specific predilection.

a) Pooling of reference samples

Ideally, reference samples should be obtained from individual animals and aliquoted into smaller
volumes (weights) for subsequent testing. However, when animals of small body mass are the source
of the reference samples or when very few animals are infected with the particular agent of interest,
pooling of samples is considered to be an acceptable approach to obtain a reference sample.
Preferably the stage of infection of the individual animals should be known to estimate whether the
pooled sample will contain a low, average, or high concentration of an analyte. A strongly positive
sample of good quality can be diluted with the same sample matrix, for example faeces or serum,
from the same host species to generate a series of samples with decreasing concentrations of the agent
or products of the immune response. If certain stages of infection are not available, it should be
documented.

In cases where only a limited volume of a suitable sample of good quality is available, it can be used
as a reference sample in support of a well-planned set of test runs (e.g. for a repeatability study).

b) Negative reference samples and samples of unknown infection status

If no reference samples are available to determine diagnostic specificity in terms of certain agents
known to cause cross-reactivity, this should be documented.

Latent-class statistical models for estimating diagnostic sensitivity and specificity in the absence of a
perfect reference standard (sometimes termed a gold standard) are appealing for validating diagnostic
assays for wildlife (see the draft chapter XXX and the statistical annex for details). However, these
approaches are based on a thorough description of the reference population(s) which is very difficult
or even impossible in the case of free-ranging wildlife.

¢) Sample quality

The sampling environment for wildlife is often sub-optimal and may lend itself to cross-
contamination. In addition, opportunistic sampling constitutes an important aspect in screening and
monitoring wildlife populations for infectious agents. This often results in the collection of samples
with compromised integrity (e.g. contamination, advanced autolysis etc.). Therefore, investigators are
responsible to determine the suitability of such samples for test validation, but given the overall
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scarcity of samples for certain conditions or from certain host species (e.g. endangered species), great
care should be taken to ensure maximum utilisation of samples of sub-optimal quality. A qualitative
assessment of sample quality (e.g. good, poor, autolysed) should be recorded in databases
documenting the characteristics of reference samples.

Therefore it is deemed useful and necessary to validate appropriate tests for a range of sample
condition criteria such as changes in detectability over time, under different storage temperatures,
during autolysis, etc. However, this step in the validation process should be conducted after the test
has been provisionally accepted.

Test validation pathways and stages for wildlife

The two most common scenarios considered were when there was (or was not) an existing validated test in
another species for the same disease of interest. A flow chart (Figure 1) was developed to show the stages in
the process. Corresponding requirements to meet validation criteria and estimate test performance
characteristics are shown in Table 1. Taxonomic criteria would be the primary consideration in defining
relatedness for purposes of parameters that need to be estimated and appropriate sample sizes.

Biological Standards Commission/September 2011



AHG on Validation of Diagnostic Tests for Wildlife/April 2011 Appendix IV (contd)

Figure I: Flow chart of possible pathways and stages of test validation in wildlife when a previously validated test
exists or does not exist
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Table 1: Steps required to meet validation criteria describe in the draft chapter 1.1.4/5 and estimate test
characteristics. Requirements in the different Stages need to be fulfilled with an acceptable outcome

ng;;ii it;fz;;ay ) o A A No validated test in related species™
Stage 1 Stage-1 verified in new target species | Stage-1 verified in new target species
| Analytical specificity | Yes 0 Yes
| Analytical sensitivity | Yes 0 Yes
| Repeatability .. | No . Yes
Reproducibility (preliminary) No Yes
Stage 2 Stage 2a (Provisional acceptance) Stage 2a (Provisional acceptance)
Diagnostic sensitivity . Yfes .. Ygs
7 | (minimum of 10 infected samples) | ¢ (minimum of 30 infected samples) |
Yes Yes

Reference sample description Yes Yes
Stage 2b Stage 2b
| Diagnostic sensitivity | Yes | Yes
| Diagnostic specificity | Yes | Yes
| Cut-off determination | Yes | Yes
Reference sample description Yes Yes
Stage 3 Stage 3 Stage 3
| Reproducibility | Yes | Yes |
| Ruggedness | Yes Yes |
Repeatability (augmented) Yes Yes
Stage 4 Stage 4 Stage 4
| Predictive values (populations) |~ Yes | Yes |
Ruggedness (augmented) Yes Yes

*  Taxonomic related species would be the most appropriate group to go down in the first column. Sub-families taxonomic
level would be preferable but where it has been demonstrated effectiveness of reagents in two different species (e.g. peer
reviewed publication), it would also be acceptable.

Number of field samples for stage-2 estimation of diagnostic characteristics

The selected sample size for completion of stage 2 should be based on expected values for diagnostic
sensitivity (DSe) and specificity (DSp), the desired confidence level and error margin as shown in Table 1 in
draft chapter 1.1.4/5. For example for an expected DSe of 90%, a sample size of 138 is required to yield an
error margin of 5% with 95% confidence (see right panel of Table 1). However, it is acknowledged that this
number of truly positive samples may be difficult to obtain for some wildlife species and can only be achieved
when data from multiple testing laboratories using the same test in a standardized way are combined over

time.

If numbers of reference samples (positive and negative) are lower than those listed in Table I, the calculated
error margins on estimates (typically represented as 95% confidence intervals) for DSe and DSp, respectively,
will be wider than those on which the table was based. Consequently, small sample sizes increase the
uncertainty in test performance characteristics. Use of reference samples that are representative of the target
condition is critical to achieve an unbiased (and practically useful) estimate of DSe and DSp that will stand up
to scrutiny over time. This is often of greater concern than sample size.
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For purposes of wildlife testing, stage 2 is proposed to be divided into stages 2a and stage 2b. Stage 2a needs
to be completed for “provisional acceptance”, as previously described. In stage 2a, the assumption is made
that the pathway based on an existing validated test in a related livestock disease (compared with no validated
test) was based on at least 20 positive reference samples and 20 negative reference samples and estimates of
DSe and DSp are similar, if not identical, in the 2 species. These samples provide “credit” towards the reduced
sample size (middle column vs. right column in table). Selection of the pathway with reduced sample size
should be justified based on sample size and evidence of comparability (e.g. same test cutoff value and
reagents) provided in peer-reviewed publications.

The net effect of a lower sample size is greater uncertainty in estimates unless the prior information about the
DSe and DSP in the related species is formally incorporated through a Bayesian analysis. Table 2 shows the
effect of use of 140 or fewer known positive samples when the DSe estimate (90%) was calculated after field
samples were collected and tested.

Table 2: Approximate error margins and 95% confidence intervals for diagnostic sensitivity (DSe) for decreasing
numbers of positive reference samples

No. positive .. DSe Apprp x1mate' 95% exact binomial confidence
No. positive 0 error margin on estimate . 0
reference samples (%) of DSe interval for DSe (%)
140 126 90 +0.05 83.8-944
100 90 90 +0.06 82.4-95.1
60 54 90 +0.08 79.5-96.2
30 27 90 +0.10 73.5-979
10 9 90 +0.18 55.5-99.7

Calculations for 95% confidence intervals for DSp are affected similarly by the number of negative reference
samples that are used.
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September 2011

BRAINSTORMING MEETING FOR MODERNISING THE OIE TERRESTRIAL MANUAL
OIE Headquarters, Paris, 12-13 September 2011

A Brainstorming Meeting for Modernising the OIE the Manual of Diagnostic Tests and Vaccines for Terrestrial
Animals was held at the OIE Headquarters from 12 to 13 September 2011. Dr Kazuaki Miyagishima, Head of the
OIE Scientific and Technical Department, welcomed the participants on behalf of the Director General. He stated
that this meeting was expected to provide new ideas for the OIE’s future Terrestrial Manual and any improvements
for the Terrestrial Manual could be proposed for the Aquatic Manual where appropriate, in order to keep
consistency in purpose, style and content between the two Manuals. Dr Beverly Schmitt, Vice-President of the OIE
Biological Standards Commission was elected chairperson of the Group and Dr Ana Nicola was appointed
rapporteur. As the purpose of a brainstorming was to explore ideas, possibilities and directions on how to improve
the Terrestrial Manual, with the ultimate aim of formulating actions, there was no formal agenda. This report
therefore, is a record of the ideas and recommendations that were the outcome of the Group’s discussions.

The List of Participants and of documents provided are given at Appendices I and II.

The invited group of laboratory experts identified the following problems and questions with the current edition of
the Terrestrial Manual:

Problems/questions

1. Biosecurity definitions (including plasmids) should be included in every disease chapter.

2. Mention of the OIE Reference Laboratories should be an integral part of the chapters (left as an afterthought at
the end of disease chapters).

The structure of Manual, the chapters and their content are not user friendly.
There is a need to identify the purpose of each of the diagnostic methods described in disease chapters.
The procedure for updating the Manual is not clear to Member Countries.

What diseases should be addressed in the Manual?

NS AW

Perhaps more details on testing, including flowcharts and photographs could be added to the Manual or the
website.

o

Is there a defined format for authors to follow? (Yes, but the authors do not always follow it)
9.  Should the Manual updates be formatted in the same way as updates proposed by the Code Commission?
10. Who are the end-users of the Manual?

11. There is a need to include more information in Section C (vaccine evaluation and production) in disease
chapters.

12. Not all introductory chapters are Standards (some are guidelines, some are reviews).
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After extensive discussion, the group generated the following ideas/comments for Manual improvement:

Introductory chapters

1.

The introductory chapters are generally useful and satisfactory; however, they need to be written as standards
rather than guidelines.

Chapter 1.1.1 should be divided into two new chapters, one on transport of samples and one on sample
collection.

There should be additional chapters on vaccine issues as there are some topic gaps in the vaccine chapters.

The order of the chapters should be reorganised such that the vaccine chapters are grouped together and the
diagnostic chapters are grouped together.

It was suggested to take the guidelines from the OIE Quality Standard and Guidelines book (on proficiency
testing, production of reference reagents, etc.) and put them in the Manual as standards

Disease chapters

1.

10.

60

It is important to have information such as epidemiology and disease control strategies in the introduction to
the disease chapters. It was suggested to reiterate the current instruction to authors to keep chapter
introductions to a maximum of one page or less.

The table in the Aquatic Manual chapters that lists the diagnostic methods alongside the purpose for which the
assay has been validated could be usefully used. See number 10 below.

OIE Reference Laboratories could review the existing or develop new OIE disease cards.

Regarding prophylactic vaccination of laboratory personnel for diseases such as Rift Valley fever, there was
general agreement to include such information in the introduction to disease chapters where appropriate.

Information on biologicals such as tuberculin antigen should be left in the vaccine section of disease chapters.

It was recommended to leave the OIE Reference Laboratory list at the end of the Manual but to include a
statement at the end of each disease chapter informing the reader that there is/are OIE Reference Laboratories
for the disease in question and where to find the list. It was also suggested to add a link to the updated list of
OIE Reference Laboratories in the online chapters of the Manual and to add instructions to contact the OIE
Reference Laboratory for a list of kits, reagents, and/or vaccine manufacturers.

Harmonisation among the Reference Laboratories, where they exist, of test methods should be encouraged.
All assays described should include information on test performance.

Each chapter should be reviewed to identify assays that can be said to have historical validation.

Draft components for the table to be included in the chapters:

o  Method
o  Purpose

=  Population freedom from disease

=  Individual animal freedom from disease

=  Efficiency of eradication policies

=  Confirmation of clinical cases

=  Prevalence of infection - surveillance

=  Immune status in individual animals or populations post-vaccination
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11. The need to fast track new assays, for example for emerging diseases, was discussed. It was recommended to
refer these issues to the appropriate Reference Laboratories. It was felt that the OIE needs a fast track
modification protocol, while retaining the requirement that all OIE Standard texts must ultimately be proposed
for adoption by the Assembly.

12. The chapter revision procedure was discussed. It was noted that a second review by Member Countries before
adoption is in place. It was suggested to place information on how the Manual is revised on the OIE website.
The group suggested updating chapters only when there is documented scientific evidence for the need to
update. Authors should be requested to provide supporting documents and rationale for all proposed
amendments and these documents should be made available to Member Countries with the draft chapter. OIE
Reference Laboratories should review and reach consensus regarding changes before the chapter is submitted
to the OIE.

13. It was suggested to provide CD-ROMs with revised chapters to the Assembly each May for distribution to
laboratories.

14. It was suggested to mention in the chapter introduction the sentence from Code chapter 7.8 on limiting the use
of animals in research and education.

15. The OIE should ask countries periodically which chapters need to be reviewed and should make available a
page on their web site for comments.

16. The number of references in the chapters should be kept short and be limited to any assays described in the
chapter and key review articles.

17. The OIE should ask authors to add a paragraph to each assay method with the description of cut-offs and
interpretation as appropriate.

18. It was recommended to add a statement on biosafety and biosecurity level for each pathogen in the
introduction of each disease chapter.

19. It was suggested to retain in the Manual the introductory chapters on vaccines and Section C of disease
chapters. See suggested ordering of the introductory chapters below:

General standards

Chapter 1.1.1. Sampling of diagnostic specimens

Chapter Shipment of diagnostic specimens

Chapter 1.1.2. Biosafety and biosecurity in the veterinary diagnostic microbiology laboratory and
animal facilities

Chapter 1.1.3. Quality management in veterinary testing laboratories

Chapter 1.1.4/5. Principles of validation of diagnostic assays for infectious diseases

Chapter 1.1.8. Principles of veterinary vaccine production (including diagnostic biologicals)

Chapter Minimum requirements for vaccine production facilities

Chapter 1.1.9. Quality control of vaccines

Chapter 1.1.10. International standards for vaccine banks

At the end of Manual and clearly marked as guidelines and not standards

Chapter 1.1.6. Laboratory methodologies for bacterial antimicrobial susceptibility testing

Chapter 1.1.7. Biotechnology in the diagnosis of infectious diseases

Chapter 1.1.7a. The application of biotechnology to the development of veterinary vaccines

Chapter 1.1.11. The role of official bodies in the international regulation of veterinary biologicals
Summary

In general, the brainstorming group felt that the existing format and content of the Manual was good. They
appreciated the opportunity to provide the Biological Standards Commission with input on potential improvements.
The members of the BSC that attended the session expressed their appreciation for this group’s efforts and looked
forward to implementing many of the suggestions. The Group did not see an immediate need to conduct a wide
questionnaire survey amongst the presumed users of the Terrestrial Manual.
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elharrak_m@hotmail.com

Prof. Steven Edwards

Consultant Editor of the Terrestrial
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Tel.: (33-1) 44.15.18.88

Fax: (33-1) 42.67.09.87
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Veterinary Diagnostician Specialist
Head: Biotechnology, Central
Veterinary Laboratory, Private Bag
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Tel.: (264-61) 237.684

Fax.: (264-61) 221.099
rsmbulu@cvl.com.na
ngendina@gmail.com.na

Dr Ana Maria Nicola

Gerencia de Laboratorios (GELAB)
Servicio Nacional de Sanidad y Calidad
Agroalimentaria (SENASA)

Av. Alexander Fleming, 1653, 1640
Martinez, Pcia de Buenos Aires
ARGENTINA

Tel: (54-11) 48.36.19.92

Fax: (54-11) 48.36.19.92
anicola@senasa.gov.ar

Dr Moritz Klemm,

European Commission
Directorate-General for Health &
Consumers, Directorate G Veterinary
and International affairs, Unit G.2
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B - 1040 Brussels

BELGIUM

Tel: (32-2) 295.10.16

Fax: (32-2) 295.31.44

Moritz. KLEMM@ec.curopa.cu

Dr Yeun-Kyung Shin,

Foot and Mouth Disease Division
Animal, Plant and Fisheries Quarantine
and Inspection Agency

Joongangro 175, Manangu, Anyang,
Gyeonggido,

Republic of Korea 430-855

Tel: (82-31) 463.4578

Fax: (82-31) 463.4516
shinyk2009@korea.kr

OIE HEADQUARTERS

Dr Bernard Vallat Dr Kazuaki Miyagishima Dr Elisabeth Erlacher-Vindel
Director General Deputy Director General Deputy Head,

OIE 12 rue de Prony Head, Scientific & Technical Dept
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Appendix I1

BRAINSTORMING MEETING FOR MODERNISING THE OIE TERRESTRIAL MANUAL
Paris, 12-13 September 2011

List of documents provided

1 User Questionnaire

2 Example questionnaire response 1: End-User

3 Example questionnaire response 2: Member Country

4  Example questionnaire response 3: Member Country

5 Summary of other good responses to the questionnaire

6  Report of the structure of chapters in the Terrestrial Manual, Consultant Editor
7  Instructions to authors

8  Example of problem chapter 1: Rabies + some Member Country comments

9  Example of problem chapter 2: Classical swine fever + expert comments

10 Example of problem chapter 3: African horse sickness
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Appendix VI

Work plan and activities (as of September 2011)

Topic

Progress made

Actions

1. Updating the Manual of Diagnostic
Tests and Vaccines for Terrestrial
Animals

Brainstorming report endorsed by BSC

Extend the next BSC meeting by 1 day

Brainstorming report to be used as guidance
for future implementation of recommendations

2. Manual Chapters for adoption in May
2012

Chapters have been circulated once and
amended according to comments
received

Circulation again to Member Countries as final
texts to be proposed for adoption

3. Manual Chapters for adoption in May
2012 (maybe if enough time)

Updates of chapters that may be for
adoption in May 2012 received

Circulation of those already ready for Member
Country comments

4. Designation of Reference Centres

On-going

5. Survey Reference Labs about reagents

Adapt annual report template or develop
separate short questionnaire

6.  Ref. Centres that do not reply to
requests for advice, reagents, etc.

Identify the labs concened

Draft a standard letter for Dr Vallat's signature
reminding labs of their OIE obligations and
asking is there is a particular problem

7. Keeping track of developments in new
technologies and reaching a consenus
to include in Manual

Postponed to February 2012 meeting

8.  How to include Genomic Sequencing in
the OIE Information System

Liaise with OIE Information Department
for opinion + Internal OIE discussions

Ad hoc Groups

Existing Groups

Title of ad hoc Group

Progress by Sept. 2011 BSC
meeting

Action by Feb. 2012
2011 BSC meeting

Brainstorming for modernising the Terrestrial
Manual

Report accepted by the BSC.

Recommendations will be further discussed and
implemented on a step-by-step basis

Biosafety/Biocontainment Standards for
Veterinary Laboratories

Draft ToRs approved. Meeting will take place
19-21 September 2011.

Report will be available for BSC in Feb. 2012

Future Groups

Title of ad hoc Group

Progress by Sept.. 2011 BSC
meeting

Rift Valley Fever (Vaccines)

Need to draft ToRs. Dates: 6-8 December
2011

Vaccine Quality related to Rabies

Need to draft ToRs. Dates: 10-12 January
2012

Vaccine Quality related Classical swine feve

Need to draft ToRs. Dates: After February
2012

Scientific Partnerships among Reference
Centres — networking

Dates: 17-19 January 2012
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