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REPORT OF THE MEETING OF THE OIE BIOLOGICAL STANDARDS COMMISSION 

Paris, 11–14 February 2020 

_______ 

The COVID-19 pandemic has made it necessary to review the arrangements for Members’ participation in 

international meetings, and in particular the 88th General Session of the World Assembly of Delegates of the OIE. 

In this context, the OIE Council held extraordinary meetings in April and May 2020 and decided, in agreement with 

the Director General, that the OIE 88th General Session for May 2020 would be postponed until 2021 and that 

alternative procedures to address key institutional and administrative matters had been proposed. 

As a consequence, no new or amended chapters in the Aquatic Animal Health Code, the Terrestrial Animal Health 

Code, the Manual of Diagnostic Tests for Aquatic Animals or the Manual of Diagnostic Tests and Vaccines for 

Terrestrial Animals will be proposed for adoption in 2020. Chapters that were to be proposed for adoption in 2020 

will be proposed for adoption in May 2021. 

To ensure a consistent approach across all three Specialist Commissions presenting international standards to the 

World Assembly, the OIE has decided to take the following approach:  

1. All relevant texts that were to be proposed for adoption in May 2020 will be circulated in the respective Specialist 

Commission’s February 2020 report noting that adoption has been postponed until May 2021, and that they will 

be open for one round of comments. 

2. Only substantive comments that have not been submitted before will be considered. 

3. The deadline for comments is 15 July 2020. 

4. Each Commission will consider such comments at its September 2020 or February 2021 meetings thereby 

spreading out this work and enabling them to progress other work items.  

5. The texts (incorporating any revisions resulting from this process) will be included in the relevant Commission’s 

February 2021 reports, to be proposed for adoption in May 2021. 

6. This process does not alter the regular process applying to other chapters being circulated for comments. 
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A meeting of the OIE Biological Standards Commission was held at the OIE Headquarters in Paris, France, from 

11 to 14 February 2020.  

1. Welcome  

Dr Gregorio Torres, Head, OIE Science Dept, welcomed the members of the Commission on behalf of 

Dr Matthew Stone, OIE Deputy Director General, International Standards and Science, and thanked the 

members for taking time from their busy schedules to support the work of the OIE, extending this thanks to their 

employers and national governments. He provided a briefing on the OIE involvement in the COVID-19 

(coronavirus) international response led by WHO. Dr Torres noted the draft 7th Strategic Plan had recently been 

circulated to Delegates, and summarised the revisions to the OIE Headquarters organigram made in late 2019 

as a result of the organisational assessment processes linked to the strategy development. Dr Torres briefed the 

Commission on initiatives in relation to Good Regulatory Practices, including expectations relating to regulatory 

stewardship, the completion of the design phase of the OIE Observatory, and the initiation of work on an on-

line commenting system for standards development and review. He noted the intention to produce a clear 

articulation of the OIE Science System, building on work over recent years to more clearly describe process and 

performance management expectations of Reference Centres, and committed to ongoing engagement with the 

Specialist Commissions during this work. Finally, he provided an update on the Specialist Performance 

Management System, focussing on the evaluation phase to be initiated in the second half of 2020 prior to the 

next elections for Specialist Commissions in 2021. 

2. Adoption of Agenda 

The proposed agenda was presented and adopted.  

The Agenda and List of Participants are given at Annexes 1 and 2, respectively. 

3. Manual of Diagnostic Tests and Vaccines for Terrestrial Animals  

For this Agenda Item, the Commission was joined by Dr Steven Edwards, Consultant Editor of the OIE Manual 

of Diagnostic Tests and Vaccines for Terrestrial Animals (Terrestrial Manual). 

3.1. Update from General Session: questions on equine encephalomyelitis (Eastern, Western and 

Venezuelan)  

At the General Session in May 2019, a Member expressed its concern that the important distinctions 

between Venezuelan equine encephalomyelitis (VEE) and Eastern and Western equine 

encephalomyelitis (EEE and WEE) had been partially lost when the diseases were merged into one 

chapter: Chapter 3.5.5. Equine encephalomyelitis (Eastern, Western and Venezuelan). Before 

considering splitting the chapter, the Commission, at its September meeting, agreed to first ask the 

Reference Laboratory expert to review and amend the chapter making sure that the information on VEE 

is clear and complete and that the distinction between VEE and EEE/WEE is explicit. The Commission 

evaluated the amended chapter and agreed that the expert had addressed the concerns raised. In 

accordance with protocol, the chapter will be sent for first-round Member comment following the 

September 2020 meeting, with the aim of proposing it for adoption in May 2021. 

3.2. Review of Chapter 3.9.5 Cysticercosis and Chapter 3.1.6 Echinococcosis by the WHO1 

As part of ongoing collaboration with OIE on the control of neglected zoonoses, the WHO submitted for 

consideration updates to Terrestrial Manual Chapter 3.9.5 Cysticercosis (including infection with Taenia 

solium) and Chapter 3.1.6 Echinococcosis (infection with Echinococcus granulosus and with 

E. multilocularis). The Commission welcomed the input, which mainly comprised important 

developments in vaccines and their use, and noted that while the diagnostic test section of chapter 3.1.6 

had been adopted in May 2019, the vaccine section was in need of review. The Commission decided to 

provide the WHO text to the laboratory experts with the request that they update the vaccine section of 

the chapter using the standard template for Section C. Requirements for vaccines of Terrestrial Manual 

chapters, while incorporating the text when appropriate. 

 

1  WHO: World Health Organization 
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As chapter 3.9.5 is one of the chapters in the 2019/2020 review cycle, the WHO comments were 

addressed along with Member comments on the draft sent in October 2019 (see agenda item 3.5 below).  

3.3. Change to the taxonomy of bunyaviruses 

The Commission noted that the ICTV2 has changed the taxonomy of bunyaviruses: the family 

Bunyaviridae is now considered an order called Bunyavirales. As a result, the following chapters of the 

Terrestrial Manual will need to be amended: Chapter 3.1.5 Crimean–Congo haemorrhagic fever 

(CCHF); Chapter 3.1.18 Rift Valley fever virus (RVF); Chapter 3.7.6 Nairobi sheep disease and Chapter 

3.9.1 Bunyaviral diseases of animals (excluding RVF and CCHF). 

In future, the Commission agreed that such changes to taxonomy can be made as “silent changes” without 

Member consultation as such decisions are made by an International Committee. Members will be 

informed of such changes happening as they will be indicated in the Commission’s reports. The Code 

Commission will also be informed. 

3.4 Use of bovine tongue epithelium for production of foot and mouth disease vaccine: agreement to 

phase out this method from the Terrestrial Manual from May 2020 

In May 2017, the proposal to delete text on the use of the bovine tongue epithelium method for vaccine 

production from the chapter on foot and mouth disease (FMD) was put on hold and the chapter was 

adopted with the text still included. Following further consideration of the method, in consultation with 

the Scientific Commission, the Commission reaffirmed, at the General Session in May 2018, its opinion 

that the method should not be recommended in an OIE Standard text and agreed to retain the text for 

3 more years. The Final Report of the May 2018 General Session states that: “At the General Session in 

2020, the text would be proposed for deletion from the chapter”. 

In preparation for this deletion, the Member in question would be reminded of the decision and asked for 

an update on the progress they have made in phasing out the use of the method under consideration. 

This proposal would be included in the batch of draft chapters circulated to Members for first-round 

comment (see agenda item 3.5). 

3.5. Review of Member Country comments received on draft chapters and their endorsement for 

circulation for second-round comment and proposal for adoption  

Following a Member comment that Chapter 3.3.6 Avian tuberculosis needs further revision to include 

more modern diagnostic techniques and phylogenetics, the Commission accepted the offer from the 

Member in question to assist with this update in collaboration with the Reference Centre experts. 

Following a proposed revision to the definition of high pathogenicity avian influenza in the Terrestrial 

Code, which had an impact on the section on assessment of pathogenicity and determination of strain 

virulence in Terrestrial Manual Chapter 3.3.4 Avian influenza, experts had updated this section of the 

chapter and it was circulated for first-round Member comment in October 2019. The objective was to 

propose for adoption in May 2020 both the Terrestrial Code chapter and the Terrestrial Manual chapter 

with these limited changes, and to add the Terrestrial Manual chapter to the 2020/2021 review cycle so 

that the whole chapter could be thoroughly updated by the OIE Reference Centre experts. Therefore, 

Member comments that had been received on text in the Terrestrial Manual chapter that had not been 

amended would be given to the experts for consideration when they undertake the major revision.  

Chapter 3.3.14 Newcastle disease had also received a lot of comments. The Commission decided to ask 

the experts revising the avian influenza chapter to also review and amend the Newcastle disease chapter 

taking into account the comments. In this way, important sections common to both chapters (such as 

those dealing with virus isolation in embryonated eggs, processing of samples, haemagglutination and 

haemagglutination inhibition tests) could be reviewed in parallel and aligned. 

 

2  ICTV: International Committee on the Taxonomy of Viruses 
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The Commission reviewed the comments that had been received on the 27 draft chapters that had been 

sent for first-round Member comment in October 2019, and approved 25 for circulation, some subject to 

clarification of certain points by the experts, for second-round Member comment. As stated in the 

beginning of this report, the adoption of these chapters has been postponed until the 89th General Session 

in May 2021. As these chapters have already undergone extensive consultation, Members are requested 

to only submit comments to address substantive issues that have not been considered previously by 15 

July 2020. The 25 chapters and a brief summary of the main amendments are: 

2.1.2. Biotechnology in the diagnosis of infectious diseases: addressed Member comments that the 

real-time PCR3 has largely superseded conventional methods; added a reference on high 

throughput nucleic acid extraction; explained the terms “degenerate primers” and “universal 

primers”; deleted the Sections on Recombinant DNA technology to produce diagnostic 

reagents and on Synthetic antigen biology as they concern the development of tools to be 

used in diagnosis rather than diagnostic techniques themselves; expanded the Section on 

Microarray technologies to include the advantages of the technologies; accepted a proposed 

reworded paragraph in the Section on Immunofluorescence. 

3.1.7. Epizootic haemorrhagic disease (infection with epizootic haemorrhagic disease virus): 

added camelids as a susceptible species; added a sentence and references regarding re-

assortment of genome segments; removed text referring to an outbreak of Ibaraki disease 

caused by variant of EHDV-2 Ibaraki strain from the vaccine section as it has subsequently 

been shown that the outbreak was caused by EHDV-7; added an additional statement to 

address potential adverse effects of vaccination.  

3.1.10. Japanese encephalitis (vaccine section): reconfirmed the removal of the mouse inoculation 

test as effective in-vitro methods exist – the absence of a method from the Terrestrial 

Manual does not mean that it cannot be used rather that it is not recommended by the OIE; 

updated the references; amended the introductory paragraph of the vaccine section to clarify 

and update the information on vaccines in humans and animals. 

3.1.11. Leishmaniosis: added a sentence and reference on an outbreak where hares and rabbits were 

described as a reservoir; replaced the mention of the “red kangaroo” with the “Australian 

macropods” and added a supporting reference; amended the text on the role of the vector. 

3.1.15. Paratuberculosis (Johne’s disease): reinstated the complement fixation test and agar gel 

immunodiffusion test as their deletion as a test option is only appropriate if cattle were the 

only host species of concern for this disease, but the tests are a valuable option for testing 

for paratuberculosis in sheep; the experts were asked to review and amend the chapter to 

highlight the differences between the disease in different species and add more information 

on the paratuberculosis in sheep and to critically review the ratings given to the different test 

methods in Table 1. Test methods available and their purpose 

3.1.21. Trypanosoma evansi infection (surra in all species): added text clarifying that cats and dogs 

do not appear to play a significant role in ongoing transmission of the disease; deleted 

Section on Method to define the status of animals regarding surra as it reads like a case 

definition and as such is more suited to the Terrestrial Code, and asked the experts if they 

could align Section 3 on Test applications with the equivalent section in Chapter 3.4.16. 

Animal trypanosomes of African origin. 

3.3.3. Avian infectious laryngotracheitis: deleted text specifying that laboratory diagnosis depends 

on detection of specific antibodies in the serum because exposure to the virus is not sufficient 

to diagnose an active infection; expanded explanatory text on the uses of the conventional 

and real-time PCR. 

 

3  PCR: polymerase chain reaction 
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3.3.4. Avian influenza (infection with high pathogenicity avian influenza viruses): amended in line 

with a proposed revision to the definition of high pathogenicity avian influenza in the 

Terrestrial Code, this is the only change proposed for adoption at this time (see above). 

3.3.5. Avian mycoplasmosis (M. gallisepticum, M. synoviae): made minor editorial amendments. 

3.4.2. Bovine babesiosis: made minor amendments; referred technical comments to the experts, 

including a request to review the ratings given to certain test methods in Table 1. Test 

methods available and their purpose 

3.4.4. Bovine genital campylobacteriosis (vaccine section): no comments received on the vaccine 

section; one comment on the Table 1. Test methods available and their purpose will be 

forwarded to the expert when the chapter is next identified for review. 

3.4.5. Bovine spongiform encephalopathy: made minor amendments; added a sentence to explain 

that absence of histopathological lesions does not exclude a PrPSc accumulation; updated 

links to the global TSE network. 

3.4.8. Contagious bovine pleuropneumonia (infection with Mycoplasma mycoides subsp. 

mycoides): added text clarifying that antibiotics should not be used for the treatment of 

CBPP; referred technical comments to the experts, including a request for clarification of 

two contradictory statements: “Serological tests for CBPP are valid at the herd level only” 

and “This competitive ELISA4 is suitable for certifying individual animals prior to 

movement”, and consequently to review the ranking of some tests in Table 1. Test methods 

available and their purpose 

3.4.10. Haemorrhagic septicaemia (Pasteurella multocida serotypes 6:b and 6:e): added a new 

section on Pasteurella multocida multiplex LPS PCR typing system; referred a technical 

comment on multilocus sequence typing to the expert. 

3.4.12. Lumpy skin disease (LSD): reinstated electron microscopy; added text on the efficacy of a 

vaccine based on a homologous LSD strain during the outbreak of LSD in Europe; referred 

a request to the experts to include a formal description of the virus, its taxonomy and 

virological characteristics. 

3.4.16. Animal trypanosomes of African origin (excluding infection with Trypanosoma evansi and 

T. equiperdum): made minor editorial amendments. 

3.5.8. Equine piroplasmosis: added text to highlight the lack of clinical disease or isolates detected 

in non-equine species; deleted a sentence proposing that passage of whole blood to a naïve 

horse or tick feeding on a suspect animal can be used as adjunct diagnostic procedures to 

serology for animal welfare concerns; clarified that molecular assays designed to detect 

some isolates may have reduced sensitivity for the detection of heterogenous isolates; 

deleted mention of a rapid immunochromatographic test for Theileria equi as it has not been 

validated; 

3.6.2. Rabbit haemorrhagic disease: reinstated haemagglutination and haemagglutination 

inhibition test methods; expanded the electron microscopy (EM) section to include immuno-

EM; asked the experts to review the use of rabbits throughout the chapter, especially those 

used in control groups, to ensure that they are kept to a minimum. 

3.7.4. Contagious caprine pleuropneumonia: reinstated the complement fixation test; requested the 

expert to consider a comment to include some information on the agent Mycoplasma 

mycoides subsp. capri. 

 

4  ELISA: enzyme-linked immunosorbent assay 

http://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/2.06.02_RHD.pdf
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3.7.8. Ovine pulmonary adenomatosis (adenocarcinoma): made minor amendments; referred a 

request to add information on the causal agent and its phylogeny to the expert, along with a 

request to add information on and a reference to the real-time reverse-transcription (RT) 

PCR. 

3.7.9. Peste des petits ruminants (infection with peste des petits ruminants virus): made minor 

amendments; the Commission noted that the ICTV has changed the name of the virus to 

small ruminant morbillivirus (SRMV) and informed the Code Commission of this 

development. 

3.8.1. African swine fever (infection with African swine fever virus): for completeness, a sentence 

was inserted to recognise the existence of moderately virulent strains. 

3.9.2. Camelpox: added text to highlight that PCR is the preferred method for laboratory 

confirmation of camelpox; removed lists of countries where outbreaks have occurred and 

replaced with a reference to the OIE WAHIS interface5;  

3.9.5. Cysticercosis (including infection with Taenia solium): included cats and mustelids in the 

susceptible species; included some information on wild carnivore transmitted zoonotic 

cysticercoses; emphasised that arecoline is no longer recommended; referred comments 

from WHO on the vaccine section to the experts for consideration. 

3.x.xx Middle East respiratory syndrome (infection with Middle East respiratory syndrome 

coronavirus): did not add the conventional RT-PCR to Table 1. Test methods available and 

their purpose as it has not been validated; made minor amendments and added two 

references. 

NB: All amendments made in response to Member comments are highlighted in yellow in the chapters.  

The chapters can be downloaded from the following address: 

http://web.oie.int/downld/Terr_Manual/MAILING_MARCH_2020.zip 

3.6. Chapter on Avian influenza: Member Country comments and alignment with Terrestrial Code 

See agenda item 3.5 above. 

3.7. Update on the status of Terrestrial Manual chapters identified for update in the 2020/2021 review 

cycle 

The Commission examined the status of chapters that had previously been identified for update in the 

2020/2021 review cycle. The Commission identified alternative expert reviewers for some of the chapters 

where the current expert is not available. Upon the advice of the expert, the Commission also added the 

chapters echinococcosis and theileriosis to the list. 

4. OIE Reference Centres 

4.1. Annual reports of Reference Centre activities in 2019 

As of 27 February 2020, 217 out of 221 (95%) Reference Laboratories and 55 out of 58 (93%) 

Collaborating Centres had submitted annual reports for 2019 to the OIE. In accordance with the adopted 

Procedures for designation of OIE Reference Laboratories (the SOPs) (http://www.oie.int/en/scientific-

expertise/reference-laboratories/sops/) and the Procedures for designation of OIE Collaborating Centres 

http://www.oie.int/en/scientific-expertise/collaborating-centres/sops/, the Commission agreed to review 

all the reports, noting in particular the performance of each Reference Centre with regard to fulfilling the 

Terms of Reference (ToR) to the benefit of OIE Member. The Commission expressed its appreciation 

for the continued support and expert advice given to the OIE by the Reference Centres.  

 

5  http://www.oie.int/en/animal-health-in-the-world/the-world-animal-health-information-system/the-world-animal-health-

information-system/  

http://web.oie.int/downld/Terr_Manual/MAILING_MARCH_2020.zip
http://www.oie.int/en/scientific-expertise/reference-laboratories/sops/
http://www.oie.int/en/scientific-expertise/reference-laboratories/sops/
http://www.oie.int/en/scientific-expertise/collaborating-centres/sops/
http://www.oie.int/en/animal-health-in-the-world/the-world-animal-health-information-system/the-world-animal-health-information-system/
http://www.oie.int/en/animal-health-in-the-world/the-world-animal-health-information-system/the-world-animal-health-information-system/
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In accordance with the SOPs, those Reference Centres that were not complying with the performance 

criteria will be asked to provide an explanation of their situation; the Delegate will be in copy of all 

correspondence. 

The activities relevant to the Terms of Reference of OIE Reference Centres for terrestrial animals are 

summarised in the following graphics: 

 

 

100%

72%

71%

69%

85%

85%

43%

83%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1. Activities within the sphere of competence

2. International harmonisation of regulations

3. Maintenance of a network in same specialty

4. Maintenance of a network in other disciplines

5. Provision of consultant expertise

6. Provision of scientific and technical training

7. Organisation of international scientific meetings

8. Coordination of scientific and technical studies

2019 Collaborating Centre Activities

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1. Tests in use

2a. Production of OIE recognised standard reference reagents

2b. Supply of standard reference reagents

3. Production/supply of diagnostic reagents other than OIE-approved

4. Production of vaccines

5. Supply of vaccines

6. Development of new diagnostic methods

7. Development of new vaccines

8. Provision of diagnostic testing

9. Provision of expert advice in technical consultancy

10. Participation in international scientific collaborative studies

11. Collection of epizootiological data

12. Dissemination of epizootiological data

13. Method of dissemination of information

14. Provision of scientific and technical training

15. Maintenance of quality management system according to int'l standards

16. Accreditation by an international accreditation body

17. Maintenance of biosafety and biosecurity

18. Organisation of international scientific meetings

19. Participation in international scientific meetings

20. Exchange information with other OIE labs

21. Proficiency testing with other OIE labs

22. Collaboration with other OIE laboratories for same disease

23. Proficiency testing labs other than OIE labs

24. Provision of consultant expertise

96%

53%

11%

65%

6%

5%

13%

6%

43%

61%

58%

69%

65%

93%

57%

97%

94%

91%

14%

65%

73%

41%

37%

61%

39%

2019 OIE Reference Laboratory Activities



8 Biological Standards Commission/February 2020 

4.2. Applications for OIE Reference Centre status 

The Commission recommended acceptance of the following applications for OIE Reference Centre 

status: 

OIE Reference Laboratory for Rabies  

OIE Twinned KVAFSU-CVA Rabies Diagnostic Laboratory, Department of Microbiology, 

Veterinary College, KVAFSU, Hebbal, Bangalore 560024, INDIA  

Tel.: (+91-80) 29.53.22.87 

Email: rdlkvafsucva@gmail.com  

Designated Reference Expert: Dr Shrikrishna Isloor. 

OIE Reference Laboratory for highly pathogenic avian influenza and low pathogenic avian influenza 

Animal and Plant Quarantine Agency, Ministry of Agriculture, Forest and Rural Affairs, 177, 

Hyeoksin 8-ro, Gimcheon-si, Gyeongsangbuk-do, 39660, KOREA (REP. OF)  

Tel.: (+82-54-2) 912.09.68;  

Email: leeyj700@korea.kr  

Website: http://www.qia.go.kr 

Designated Reference Expert: Dr Youn-Jeong Lee. 

OIE Reference Laboratory for Middle East respiratory syndrome 

Central Veterinary Research Laboratory, P.O. Box 597, Dubai, UNITED ARAB EMIRATES  

Tel.: (+971-4) 337.51.65 

Email: cvrl@cvrl.ae 

Web site: www.cvrl.ae 

Designated Reference Expert: Dr Ulrich Wernery. 

OIE Collaborating Centre for Good Beekeeping Management Practices and Biosecurity Measures in the 

Apiculture Sector 

Istituto Zooprofilattico Sperimentale delle Regioni Lazio e Toscana “M. Aleandri”, via Appia 

Nuova, 1411 - 00178 Rome, ITALY  

Tel.: (+39) 06.79.09.91 

Email: izslt@legalmail.it  

Website: http://www.izslt.it/  

Designated Contact Point: Dr Giovanni Formato. 

An application had been received for an OIE Reference Laboratory for Equine influenza. Due to a 

potential conflict of interest, a member of the Biological Standards Commission who was involved in a 

twinning project with the applicant answered technical questions on the laboratory and the proposed 

expert, and then left the room during the discussions. The Commission noted that the laboratory and the 

proposed expert are under review for their already designated OIE Reference Laboratory, which was 

identified last year as not complying with key ToR6. The institution had provided feedback and an 

explanation of their situation and reasons for the lack of activity (see agenda item 4.5), which the 

Commission did not find satisfactory. The Commission therefore decided to encourage the laboratory to 

increase its activities in both diseases over the next 12-month period. In particular, the Commission 

would like to see evidence of activity in the area of proficiency testing (exchange of panels), organisation 

of training programmes, collaboration with other OIE Reference Laboratories, etc. The Commission 

postponed review of the OIE Reference Laboratory for equine influenza application for 1 year until the 

annual report of the activities in 2020 of the existing OIE Reference Laboratory can be evaluated and a 

decision can be made on its continued status.  

More information had been submitted to supplement an application for an OIE Reference Laboratory for 

Brucellosis (Brucella abortus, B. melitensis, B. suis) that had not been accepted at the September 2019 

meeting. While acknowledging that it had improved, the Commission was still not convinced by the 

application and did not accept it at this time. The applicant would be informed of the areas in its 

application that need to be strengthened for a successful outcome: volume of testing undertaken, 

publication in international peer-reviewed journals, international collaboration, proficiency testing and 

inter-laboratory comparisons. 

 

6  ToR: Terms of Reference 

mailto:rdlkvafsucva@gmail.com
mailto:leeyj700@korea.kr
http://www.qia.go.kr/
mailto:cvrl@cvrl.ae
http://www.cvrl.ae/
mailto:izslt@legalmail.it
http://www.izslt.it/
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An application received in September 2019 for an OIE Reference Laboratory for African swine fever 

remained on hold as the applicant had not submitted a revised document as agreed.  

Finally, three applications had been received from one institute for an OIE Reference Laboratory for 

African horse sickness, for Bluetongue and for Peste des petits ruminants. In all cases, the Commission 

found that the number of diagnostic tests being undertaken was very low and that there was a lack of 

international publications. The Commission therefore did not accept the applications. 

4.3. Changes of experts at OIE Reference Centres  

The Delegate of the Member concerned had submitted to the OIE the following nomination for changes 

of experts at OIE Reference Laboratories. The Commission recommended their acceptance:  

Foot and mouth disease and Vesicular stomatitis 

Dr Edviges Maristela Pituco to replace Dr Rosanna Allende at Panaftosa, Rio de Janeiro, BRAZIL 

Brucellosis (Brucella abortus, B. melitensis, B. suis) and Ovine epididymitis (Brucella ovis) 

Dr Claire Ponsart to replace Dr Bruno Garin-Bastuji at Anses Maisons-Alfort, FRANCE 

Swine influenza 

Dr Chiara Chiapponi to replace Dr Emanuela Foni at the Istituto Zooprofilattico Sperimentale della 

Lombardia e dell’Emilia Romagna (IZSLER), Brescia, ITALY 

Contagious agalactia, 

Dr Anne Ridley to replace Dr Roger Ayling at the Animal and Plant Health Agency, Weybridge, 

UNITED KINGDOM 

Newcastle disease, 

Dr Ji-Ye Kim to replace Dr Kang-Seuk Choi at the Avian Disease division, Animal and Plant 

Quarantine Agency (QIA), Gyeongsangbuk-do, KOREA (REP. OF) 

African horse sickness 

Dr Alison Lubisi to replace Dr Otto Koekemoer at the Onderstepoort Veterinary Institute, SOUTH 

AFRICA 

4.4. Review of new and pending applications for laboratory twinning  

As of February 2020, 62 projects have been completed, 28 projects are underway and 7 are awaiting 

funding before beginning. 

Two Laboratory Twinning project proposals were presented for the Commission’s review: 

i) France – Tunisia for animal welfare: the Commission supported the technical contents of this 

project. 

ii) Italy– Tunisia for rabies: the Commission supported the technical contents of this project. 

● Reference Laboratories – implementation of the SOPs7 

4.5. Feedback from the Laboratories that are not complying with the key ToR according to their 2018 

annual report 

The Commission reviewed the feedback received from 13 Reference Laboratories that were not 

complying with key performance criteria according to their 2018 annual reports. The Commission also 

verified the performance of these laboratories as illustrated in their 2019 annual reports.  

The Commission accepted the explanations provided by six laboratories and was satisfied with the efforts 

taken by those laboratories to address the lack of activity illustrated in their 2019 reports. However, for 

one laboratory, the Commission asked for an action plan for the coming year detailing the 

implementation of the corrective actions suggested by the Commission. 

 

7  SOP: Standard Operating Procedure 
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The Commission noted that two laboratories with a pattern of inactivity over a period of years, cited low 

prevalence of the disease. The Commission asked for further explanations. If it is confirmed that the 

diseases are no longer prevalent, the laboratories will be asked to consider revoking their OIE Reference 

Laboratory status in accordance with Article 9 of the Internal rules for OIE Reference Centres.  

One laboratory reported that as the country was free from the disease, it was no longer permitted to work 

on them. The Commission asked for confirmation of this situation. Should it be confirmed, the laboratory 

will be asked to submit an official letter requesting that its OIE Reference Laboratory designation be 

revoked in accordance with Article 9 of the Internal rules for OIE Reference Centres. 

One laboratory stated that its underperformance in the area of international activities is primarily due to 

difficulty in receiving biological materials from other countries. The laboratory gave assurances that 

there would be improvements in the coming years. The Commission appreciated the laboratory’s efforts, 

agreed that receiving samples is a specific problem for some countries and recommended that these 

countries explore this issue with relevant national authorities or international organisations, such as the 

World Customs Organization, to improve the ability of these countries to exchange biological materials 

and samples.  

One laboratory asked for a 6-month extension to the deadline to submit the certificate of accreditation to 

ISO 17025 or equivalent quality management system. Considering the efforts taken by the laboratory, 

the Commission agreed to this extension. Should the laboratory not achieve accreditation within this 

timeframe, the Reference Laboratory status will be reviewed at the next Commission meeting in 

September 2020.  

Finally, one laboratory declared that there are not enough resources available to apply for the ISO 17025 

accreditation. The Commission recommended to suspend the OIE Reference laboratory status of this 

laboratory with the option to re-apply once accreditation is achieved.  

4.6. Annual report template for Reference Laboratories for Rinderpest 

In the September 2019 meeting, the Commission established that the current OIE Reference Laboratory 

reporting template was not well suited to Reference Laboratories for rinderpest as the disease has been 

eradicated and so the laboratories are not undertaking testing or providing reagents, etc. to Members. 

Nonetheless, it is expected that the designated experts and the Reference Laboratories maintain their 

level of expertise and competency and preparedness in the event of an outbreak.  

To improve the reporting mechanism from these laboratories, the Commission reviewed the current 

report template and associated questions, reviewed past reports from rinderpest holding facilities, and 

the annual reports from the OIE Reference Laboratories. The analysis showed that the laboratories are 

answering “no” to many of the questions for obvious reasons: performing diagnostic assays, developing 

or supplying reference materials or vaccines, and organising scientific meetings. There is, however, 

limited activity in relation to providing expert advice, ongoing scientific studies, publishing scientific 

articles, training and inter-laboratory proficiency testing. There is also some evidence of the development 

of a laboratory network in recent years and the ongoing exchange of information between the 

laboratories. Based on this situation, the Commission felt that it is difficult to adequately assess the 

laboratories performance. One possible way forward could be to request information on the laboratory’s 

work with closely related pathogens (e.g. PPR or other morbilliviruses) in the areas identified above 

(diagnostics, development and supplying reference materials or supplying vaccines, participation in 

scientific studies, including resulting publications). 

In conclusion, the Commission suggested to approach the OIE Reference Laboratories for rinderpest to 

ask their suggestions on how the reporting mechanism could be improved to demonstrate ongoing 

expertise, competence and laboratory systems. It may then be possible to more effectively formulate a 

reporting template. The Commission will review the feedback received at the next meeting in September 

2020. 
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● Collaborating Centres – implementation of the SOPs 

4.7. Feedback from the Centres that are not complying with the key ToR according to their 2018 annual 

report 

The Commission reviewed the feedback received from two Collaborating Centres that were not 

complying with key performance criteria according to their 2018 annual reports. The Commission also 

verified the performance of these Centres as illustrated in their 2019 annual reports. The Commission 

accepted the explanation provided by one Centre and appreciated the efforts taken by this Centre to 

improve its performance in 2019. Regarding the second Centre, the implementation of corrective actions 

is made difficult by the fact that the Centre’s activities fall into two distinct focus areas. To resolve this 

problem, the Commission recommended asking the Centre to consider dividing into two separate 

Collaborating Centres for the identified specialties. 

4.8. Review of the OIE Collaborating Centres’ 5-year work plans 

In accordance with the SOPs, all the OIE Collaborating Centres were sent a template to submit 5-year 

work plans for the years 2020–2024. The template focused on six areas: administrative details, strategic 

summary, Collaborating Centre profile, networks and affiliations, work plan for the next 5 years and 

authorisation. In response to Centres having difficulty in filling in the 5-year work plan in advance, the 

Commission clarified that the Centres can submit a tentative list of planned activities with an estimated 

time frame for each activity. 

Of a total of 58 Collaborating Centres for terrestrial animal health issues, most had submitted the 5-year 

work plan; those that were yet to submit would be sent a reminder. The Commission agreed to review all 

the work plans and provide feedback at the next September 2020 meeting. 

4.9. Update on the mapping exercise for the existing Centres against the list of main focus area and 

specialties 

Following the September 2019 meeting, and based on Commission recommendations, a number of 

Collaborating Centres having overlapping activities in the same region were contacted with the request 

that they consider forming consortia. Some Centres informed the Commission that their activities do not 

have significant overlap or are complementary to each other rather than duplications. All the Centres 

expressed their willingness to cooperate closely wherever possible. The Commission acknowledged and 

accepted the reasons expressed by these existing Centres to work as independent Centres due to technical 

and administrative difficulties, but strongly encouraged them to collaborate on issues of common interest 

and report those activities in the annual reports.  

For all new Collaborating Centre applicants, the Commission would implement strictly the SOPs and 

Internal Rules by scrutinising the work areas to identify the main focus area and specialty and to see if 

there is any overlap with other centres in the region.  

For those Collaborating Centres that were asked to form consortia, only one component had replied. The 

Commission decided to wait for a reply from the second component before agreeing on further action. 

The Commission observed that one Centre in the Americas region had been miscategorised based on an 

analysis of the annual report. The Commission identified a new focus area and specialty that better match 

the Centre’s activities. The Centre would be asked to confirm its primary area of work and capacity, 

which if the Commission’s analysis is correct could require a slight change in the Centre’s title. 

Alternatively, the Centre may wish to remain in its currently designated main focus area, in which case 

it would need to change its title and core activities. 
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Another Centre in the Americas region informed the Commission of changes to the structure, design and 

management of the Centre within the institution that houses it, to address more comprehensively the 

animal health issues in the region. The Centre also proposed a new title and a change of Contact Point. 

The Commission carefully examined the proposal and approved the continuing status of the institution 

as a Reference Centre with the new title. 

Finally, one Centre with which the OIE Headquarters formally had difficulties communicating, 

reaffirmed their commitment to take all necessary measures to ensure compliance with the mandate of 

the OIE Collaborating Centre activities. The Commission looks forward to collaborating with it in the 

future. 

● Reference Centre networks 

4.10. Update on progress and review of ToR for the three identified Reference Laboratory networks 

The leaders (coordinators) of three identified Reference Laboratory networks, namely African swine 

fever (South Africa), PPR (France) and rabies (Germany and USA), addressed the comments raised by 

the Commission at the September 2019 meeting regarding updating the network concept documents to 

harmonise the goals, objectives and planned activities for each network. The Commission reviewed the 

updated documents and agreed with the proposals. The leaders will be asked to circulate the documents 

to the remaining OIE Reference Laboratories of each disease for comment and to invite them to join the 

relevant network. Efforts will be made to finalise the conditions for membership of the network for 

national laboratories, research institutions and universities, and operational guidance for management of 

the networks to initiate the network activities. The outcome of this consultation will be discussed at the 

next Commission meeting in September 2020. 

4.11. Review of the existing guidance for the management of OIE Reference Centre Networks 

It was brought to the attention of the Commission that the current Guidance for the Management of OIE 

Reference Centre Networks8 has the same text for both Reference Laboratories and Collaborating 

Centres, though it fits more with Reference Laboratories. The Commission agreed to amend the text and 

thereby to provide separate guidance for Reference Laboratories and Collaborating Centres. 

4.12. Update on the OIE Collaborating Centre Network on Veterinary Emergencies 

The Network submitted the report of its activities in 2019. The Commission appreciated the network’s 

activities and commented that the Network’s priority objective should be on strengthening preparedness 

and response to animal health emergencies resulting from natural disasters, such as earthquakes, floods, 

etc., and helping OIE strengthen its international framework for emergency preparedness. 

The network also submitted its 5-year work plan for review by the Commission; feedback will be given 

at the next meeting in September 2020. 

4.13. Update on the OIE Platform for Training of Veterinary Services 

The Commission was updated on the concept and initiation of the OIE Platform for Training of 

Veterinary Services involving nine OIE Collaborating Centres having the main focus area “Training and 

education”. The Platform’s objective is to establish a Veterinary Services competence-based training 

framework with well-defined training packages to support the OIE Members.  

In January 2020, the Platform held its second brainstorming meeting at the OIE Headquarters with the 

participation of all nine Centres. During the meeting the Platform discussed drafting a common 5-year 

work plan and collaboration guidelines for the network. Several questions that arose from the discussions, 

particularly around clarification of the specialties listed under the Training and education main focus 

area and the modus operandi of Collaborating Centre consortia, were addressed by the Commission. The 

Commission recognised that the Platform is a unique collaboration, appreciated the ambitious concept 

and encouraged it to continue its proposed activities and regularly inform the Commission of its progress. 

 

8  https://www.oie.int/en/scientific-expertise/reference-laboratories/reference-centre-networks/  

https://www.oie.int/en/scientific-expertise/reference-laboratories/reference-centre-networks/
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4.14. Concerns about an OIE Reference Laboratory 

The Commission was made aware of a number of quality and safety issues with an OIE Reference 

Laboratory, which call into question the scientific credibility of the laboratory. A letter would be sent to 

the Delegate of the country hosting the laboratory to offer the laboratory the opportunity to respond to 

the issues, including providing an action plan of measures the laboratory will take to rectify the current 

situation. The Commission will review the feedback and, based on the response, decide the next steps to 

take, which could include an on-site mission to the laboratory to support it in addressing all the concerns 

raised. 

5. Ad hoc Groups 

● Update on activities of ad hoc Groups 

5.1. Ad hoc Group on Replacement of the International Standard Bovine Tuberculin (ISBT) and 

revision of the OIE Terrestrial Manual chapter 3.4.6 Bovine tuberculosis: 5–7 November 2019 

The Commission received an update on the ongoing project to prepare and calibrate a new reference 

tuberculin to replace the current International Standard Bovine Tuberculin (ISBT), which was produced 

in 1986 and has now become depleted.  

In a preliminary evaluation, the potency and specificity of two candidate tuberculins were evaluated in 

comparison with the current ISBT, and the results were satisfactory. A larger scale International 

Collaborative Study was subsequently conducted to further evaluate and calibrate the candidates in 

guinea-pigs, and to evaluate the candidates’ fitness for purpose in cattle (experimentally infected cattle, 

or naturally sensitised ‘reactor’ cattle). This second phase of testing has now been completed, with 

satisfactory results.  

The ad hoc Group met from 5 to 7 November 2019 to finalise the ISBT project and prepare a summary 

report for presentation to the Commission in February 2020, for endorsement.  

In light of the satisfactory performance of one of the candidate tuberculins in these studies, and 

considering that its physical–chemical properties correspond closely to the current ISBT, the Group 

recommended that, subject to satisfactory completion of the remaining testing and data analysis, 

including ongoing stability/shelf-life studies that will be completed in 2021, the candidate tuberculin 

should be designated as ISBT-2, to replace the current ISBT. 

Final adoption of the new standard is scheduled for the General Session in May 2021. The new ISBT-2 

standard would then be maintained in secure storage at the National Institute for Biological Standards 

and Control (United Kingdom) and made available for distribution to national regulatory agencies and 

tuberculin manufacturers for use in standardising national references and quality control of commercially 

manufactured tuberculins.  

Summary reports will be also prepared and submitted for presentation at an upcoming bovine 

tuberculosis conference and publication in a refereed scientific journal, subject to approval of the 

proposed Resolution at the next General Session. 

The ad hoc Group also reviewed and updated the current text of the Terrestrial Manual Chapter 3.4.6 

Bovine tuberculosis. It has been added to the 2020/2021 review cycle.ext  

The ad hoc Group report was endorsed and is attached as Annex 3. 

5.2. Ad hoc Group on Sustainable Laboratories, 8–10 October 2019 

To address the sustainability of veterinary laboratories worldwide, the OIE convened the ad hoc Group 

on Sustainable Laboratories from 8 to 10 October 2019. The Group focused on the enhancement and 

improvement of the PVS9 Sustainable Laboratories tools. The Commission considered this area of work 

to be of critical need to Members.  

 

9  PVS: Performance of Veterinary Services 
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With the support of Global Affairs Canada, the OIE is undertaking a project to address laboratory 

biosafety and biosecurity, innovation, and resource sustainability to reduce biological threats, and the ad 

hoc Group’s outputs are a part of that project and contribute to its implementation. 

Also funded by that project are the preliminary results of the “equipment management survey” launched 

in May 2019. The National Focal Points for Veterinary Laboratories participated in the survey with 74% 

(135) of Member Countries and 333 laboratories participating across all OIE Regions. They provided the 

status of nearly 70,000 pieces of laboratory equipment. According to the survey, 21% of all laboratory 

equipment reported globally are not properly maintained and 42% are not properly calibrated. In addition, 

43% of all laboratory equipment reported are donated, which puts the sustainability of animal health 

laboratories in danger as the operating budget required to keep this equipment in good working order 

(preventive and corrective maintenance, and metrology) is often not planned for or available. Final results 

will be available in 2021 and presented in a policy paper on investment needs for sustainable laboratories. 

The Commission commended the work being done by this ad hoc Group and the larger project and 

expressed its support that this area of work continue. 

6. International Standardisation/Harmonisation 

6.1. OIE Register of diagnostic kits 

6.1.1. Update and review of new or renewed applications 

At present, there are 12 registered kits; three new applications (2019) are in various stages of 

review. 

The Commission was informed that the evaluation of the dossier on “Check & Trace Salmonella 

(Check-Points B.V.)” application for extension had been completed. Based on the final report 

from the Expert Review Panel, the Commission endorsed the Expert Review Panel’s 

recommendation to approve supplementary validation data to support a shortened testing 

protocol for this previously approved diagnostic kit. 

The Validation Studies Abstract – Supplementary Data, drafted by the manufacturer and 

approved by the Expert Review Panel, was endorsed by the Commission (see Annex 4). 

The Commission was further informed that the evaluation of the new dossier on “Salmonella 

Abortusovis Test” (Diatheva s.r.l.) had been completed. Based on the final report from the 

Expert Review Panel, the Commission endorsed the Panel’s recommendation to approve the kit 

to be added to the OIE Register of Diagnostic kits validated as fit for purpose, which is 

designated to be used for the diagnosis of abortive salmonellosis infection and evaluation of 

antibody response to vaccination, as an ancillary test in conjunction with other methods for 

serological prevalence survey, or diagnosis and management of S. Abortusovis infection within 

herds, for the following purposes: 

i) To demonstrate freedom from infection in a defined population (country/zone/ 

compartment/herd): historical freedom 

ii) To confirm, but not negate, diagnosis of suspect or clinical cases, including confirmation 

of positive screening tests in individual animals and in herds with infection prevalence 

ranging from very low to high, based on detection of antibodies in sheep serum. 

iii) To determine immune status in individual animals or populations (post-vaccination) 

The Validation Studies Abstract drafted by the manufacturer and approved by the Expert Review 

Panel, was endorsed by the Commission (see Annex 5). 
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The Secretariat for the Registration of Diagnostic Kits (SRDK) will prepare a Resolution for 

vote during the OIE General Session in May 2020; in order to add the following diagnostic kits 

to the OIE Register of Diagnostic kits validated as fit for purpose: 

i) VetMAX™ African Swine Fever Virus Detection Kit (Thermo Fisher Scientific LSI 

S.A.S) – New registration  

ii) Check & Trace Salmonella (Check-Points B.V.) – Revised registration 

iii) Salmonella Abortusovis Test (Diatheva s.r.l.) – New registration 

iv) BOVIGAM® Mycobacterium bovis Gamma interferon test kit for cattle (Thermo Fisher 

Scientific Prionics AG  – 5-year renewal 

The Validation Studies Abstract for i) was made available in September 2019. There is no 

Validation Studies Abstract for iv) as this is a renewal. 

Three diagnostic kits are scheduled to be renewed for the next 5 years in May 2021 (Pourquier 

IIF Taylorella equigenitalis, BIONOTE Rapid MERS-CoV Ag Test and Check & Trace 

Salmonella). The preparation for the renewals will start in 2020. 

6.1.2. Improvement of SOP for OIE Register of diagnostic kits 

The OIE SRDK provided a brief overview of the SRDK registration procedure and noted some 

recently introduced changes in SRDK registration procedure and documentation to more clearly 

describe registration procedure, standardise reporting, and improve transparency. The changes 

in the procedure involve implementation of a standardised template for use by members of the 

Review Panel for preparing the Review Panel Final Report that is distributed to the applicant, 

SRDK and Specialist Commissions, and a modified process to provide for advance distribution 

of the Validation Studies Abstract for kits that are scheduled to be presented for inclusion in the 

OIE Register through a Resolution that would be presented for adoption at the General Session. 

The SRDK reported that these changes have been implemented on a pilot basis during the past 

year, in response to a request that was made by a Member during the 87th General Session. 

During the discussions at the General Session, the Commission had committed to revise the 

procedure to improve transparency and update the SRDK’s SOP for registration of diagnostic 

kits.  

The SDRK has prepared a draft revision to the SOP for OIE Registration of Diagnostic Kits, 

which describes these changes, and provides expanded background information about the 

registration requirements, which was presented to the Commission for endorsement. The 

Commission agreed with the proposal and, subject to corresponding endorsement by the Aquatic 

Animal Health Standards Commission, agreed that the revised SOP should be posted on the OIE 

website to replace the current version, so all applicants will be fully informed of the new 

procedure. 

The Review Panel Final Report template is attached to this report as Annex 6. 

6.2. Standardisation programme 

6.2.1. Update on project to draft new guidelines for OIE-approved reference reagent antibodies 

A member of the Commission presented a new form for the collection of information required 

for evaluation and inclusion of candidate reference reagent antibodies in the list of OIE-

approved reference reagents. The purpose of this form, which should be attached to the 

guidelines for antibody standards, is to streamline the process of evaluation by the Commission. 

The Commission proposed to select a group of OIE experts to support the OIE during the 

revision of the current guidelines for antibody standards. 
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6.2.2. New application for inclusion of a reagent for echinococcosis in the list of approved reagents 

The OIE Reference Laboratory for echinococcosis in Italy contacted the OIE for information on 

the application process for inclusion of a candidate positive control (DNA reagents and 

associated primers) in the list of OIE-approved International Standard Reagents. The expert 

informed the OIE of the difficulties of organising a proficiency test to assess the reagent because 

it is the only OIE Laboratory Reference for echinococcosis and there are no laboratories 

accredited to perform the specific diagnostic test. 

To encourage new applications, the Commission decided to maintain the condition of 

undertaking a proficiency test for evaluation of candidate standard reagents, but to open the 

participation to all OIE Reference Centres. 

6.3. OIE Virtual biobank project 

6.3.1. First kick-off meeting for the OIE virtual biobank project, 15–17 October 2019 

The Commission was updated on the outcome of the kick-off meeting of the OIE Virtual 

Biobank (OIE-VB) project, which is carried out in collaboration with the OIE Collaborating 

Centre on Veterinary Biologicals Biobank hosted by the Istituto Zooprofilattico Sperimentale 

della Lombardia ed Emilia-Romagna (IZSLER, Italy). During the meeting, experts reviewed 

the blueprint of the IT solution for a web-based system that was proposed by IZSLER, and 

recommended alternative options to ensure that relevant information on biological resources are 

always showed on the portal of the OIE-VB whether participant laboratories have access to a 

stable internet connection or not. Experts also proposed to select a small group of OIE Reference 

Centres where on-site visits of IT experts from IZSLER would be required to set up the system 

locally and test the connection with the OIE-VB. 

Experts also recommended to assess the feasibility of a quality classification scheme for 

biological resources and carry out a pilot study involving the Italian network of biobanks before 

full-scale implementation. Finally, the expert group revised and improved the list of information 

to be associated with biological resources (metadata schema). They proposed to launch an 

electronic consultation with the network of OIE Reference Centres as soon as possible in order 

to begin a consensus-building process to define what is the minimum set of metadata for 

biological resources required in the OIE-VB. 

The report of the kick-off meeting was endorsed and is attached as Annex 7. 

6.3.2. Results of the electronic consultation on the metadata schema 

The Commission was updated on the results of the electronic consultation to review the 

metadata schema for biological resources and establish the minimum set of metadata for the 

OIE-VB. The consultation was well-received, and OIE Reference Centres from all the regions 

provided feedback.  

One of the main issues raised by respondents was that the number of mandatory fields in the 

metadata schema, which define this minimum set of standard information, was too large. A 

minority of respondents, however, felt that certain non-mandatory fields should be mandatory. 

The Commission was informed that the team leading the OIE-VB project is working to reduce 

the number of mandatory fields as much as possible and find the ideal trade-off between the 

effort for data entry and enhancing data completeness by the end of this 4-year project. 
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7. Resolutions for the General Session  

7.1. Resolutions that will be presented in May 2020  

The Commission noted that the following resolutions would be proposed for adoption at the General 

Session in May 2020: 

• A resolution proposing the new OIE Reference Laboratories; 

• A resolution proposing the new OIE Collaborating Centres in the terrestrial animal health domain; 

• A resolution proposing the addition of two new and one revised diagnostic kit to the OIE Register 

and the renewal of one already registered kit. 

8. Conferences, Workshops, Meetings 

● Past Conferences, Workshops, Meetings  

8.1. Think tank meeting on animal health data codification to develop a standardised harmonised 

internationally recognised animal health data code, 5–7 November 2019 

Dr Ana M. Nicola updated the Commission on this meeting. 

9. Liaison with other Commissions  

9.1. Horizontal issues among the Specialist Commissions 

9.1.1. Concept note on case definitions 

The Commission noted that, although all OIE-listed terrestrial animal diseases should have a 

precise case definition (Article 1.2.2., criterion 3), for some diseases, the case definition is 

unclear (e.g. causal agent or host not clearly identified) or absent in the disease-specific chapter 

of the Terrestrial Code. This has resulted in reporting issues from some Members. The 

Commission also recognised that case definitions have implications for trade, disease prevention 

and control measures, which need consideration. 

A methodology and procedure to develop or improve the case definitions for all listed terrestrial 

animal diseases was presented by the OIE Headquarter to the Commissions. The methodology 

includes the need to establish prioritisation criteria to identify the diseases requiring urgent 

action. Science-based case definitions developed by subject-matter experts from the OIE 

Reference Laboratories, or from other relevant sources of expertise, will be presented to the 

Specialist Commissions for endorsement.  

The Biological Standards Commission also noted that the definition of a case in the Glossary of 

the Terrestrial Code (i.e. “case means an individual animal infected by a pathogenic agent, with 

or without clinical signs”) does not take into account the range of criteria to establish whether 

an animal is a case or not that are included in existing case definitions of the Terrestrial Code. 

For instance, the case definition for African swine fever includes a criterion based on a 

combination of two conditions – antibody detection and epidemiological link to a suspected or 

confirmed case. The Biological Standards Commission proposed to address the issue during the 

process of revising the case definitions, and ensure that case definitions being developed or 

improved are for the purpose of implementing the recommendations of the Terrestrial Code. 
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9.1.2. Guiding principles for listing of diseases 

The Biological Standards Commission was informed of a guidance document, drafted by the 

OIE Headquarters, intended to be used when undertaking the assessment of a pathogenic agent 

against the criteria for listing a terrestrial animal disease, infection or infestation as described in 

Chapter 1.2. of the Terrestrial Code. The aim of this guidance document is to support 

consistency and objectivity in the interpretation of the criteria by the experts. 

The Biological Standards Commission was informed that, after its validation, the document 

would be made publicly available on the OIE website as part of the SOP for listing. 

9.2. Scientific Commission for Animal Diseases 

None at this meeting.  

9.3. Terrestrial Animal Health Standards Commission 

Matters discussed between the Terrestrial Animal Health Standards Commission and the Biological 

Standards Commission 

The Biological Standards Commission provided the following advice to the Code Commission on 

technical comments from OIE Members on draft Terrestrial Code chapters. 

9.3.1. Joint meeting between the two Specialist Commissions to discuss cross-cutting issues  

The Biological Standards Commission’s and the Code Commission held a joint meeting on 

12 February 2020. The meeting provided an opportunity for members of both Commissions to 

meet and discuss items of common interest, such as their respective work on disease-specific 

chapters under revision (i.e. infection with high pathogenicity avian influenza viruses), and other 

related topics such as the development of case definitions for OIE-listed diseases. 

All members agreed that this meeting provided an excellent mechanism to strengthen 

collaboration between the two Commissions and they agreed to explore future opportunities to 

hold joint meetings. 

9.3.2. Two questions on New Chapter 8.Y Infection with animal trypanosomes of African origin 

The Biological Standards Commission’s advice was sought on a proposal from a Member to 

amend Point 2c of Article 8.Y.15. 

The Biological Standards Commission advised to reject the comment noting that molecular 

techniques are used to confirm active infection following antibody detection by serology.  

The Biological Standards Commission’s advice was also sought on the proposal from a Member 

to add point v): “v) false positives, i.e., sampling within 6 months of successful treatment” to 

Point 4d of Article 8.Y.15. 

The Biological Standards Commission advised to reject the comment noting that sampling 

within 6 months of successful treatment would provide a positive result, but this would not be 

a false positive as the test would have correctly detected specific antibodies that are present: 

detection of antibodies is not necessarily indicative of current infection, but can be of previous 

exposure to trypanosomes.  

The Biological Standards Commission proposed clarifying point ii) of Article 8.Y.15 by 

deleting “infection” and replacing it with “presence of antibodies” 

9.3.3. Two questions on Chapter 12.6 Infection with equine influenza virus 

The Biological Standards Commission’s advice was sought on a comment from a Member 

regarding acceptance of point 3.b) of Article 12.6.6.  
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The Member was concerned about the rationale for accepting the equine influenza vaccine 

protocol listed in Article 12.6.6 point 3.b) before the scientific paper on which it is based has 

been published and made available for review by Members. The member of the Biological 

Standards Commission who is one of the authors of the paper informed the Commission that 

the article would be published within 6 weeks. 

Another Member proposed changing the vaccination protocol from between 14 and 90 days 

before shipment in point a) to between 21 and 90 days before shipment, and from between 

14 and 180 days before shipment in point b) to between 21 and 180 days before shipment. The 

Member also proposed increasing the number of doses in point b) from four to eight. 

The Biological Standards Commission disagreed with the comment as the above-mentioned 

study showed that 14 days is the optimum period to vaccinate with inactivated vaccine prior to 

export. There is also no evidence that horses need eight doses to stimulate a durable response. 

9.3.4. Comment on Chapter 12.7 Equine piroplasmosis 

A question had been raised regarding the draft Terrestrial Code Chapter 12.7. Equine 

piroplasmosis, which had been updated by an ad hoc Group. The question related to the case 

definition of piroplasmosis, as the text does not include provisions for the definition of a case 

in a subclinically infected equid that is not epidemiologically linked to a case (suspected or 

confirmed). 

The Biological Standards Commission agreed that the identification of the parasite by 

microscopic examination in a blood or tissue smear defined a case of infection and did not 

necessitate corroboration with clinical signs or epidemiological links to a confirmed or 

suspected case. The Biological Standards Commission agreed with the ad hoc Group’s 

recommendations to the OIE to continue to define infection separately from disease” and that 

“the definition of piroplasmosis should be restricted to indicate clinical disease”. 

The Biological Standards Commission emphasised that positive serology findings without 

clinical or pathological signs would require a combination of tests to confirm infection in a 

subclinically infected carrier. 

A combination of PCR and serological tests is essential to determine whether an animal is free 

from infection. On seeking input from the OIE expert for equine piroplasmosis, the Biological 

Standards Commission was informed that “negative results in agent identification or serological 

tests do not necessarily mean that the animals are free from infection. In persistently infected 

carrier animals, the parasites may be sequestered in organs such as spleen and bone marrow, 

while the parasites and their genetic materials are undetectable in the general circulation (Pitel et 

al., 201010; Ribeiro et al., 201311). Similarly, during the early stage of the infection, horses may 

be seronegative until the antibodies reach the levels detectable by the serodiagnostic tools, while 

such animals may be positive by PCR assays (Abedi et al., 201412; Posada-Guzmán et al., 

201513).” (cf Chapter 3.5.8 Equine piroplasmosis of the Terrestrial Manual). 

9.4. Aquatic Animal Health Standards Commission 

None at this meeting. 

 

10  Pitel P.H., Pronost S., Scrive T., Léon A., Richard E. & Fortier G. (2010). Molecular detection of Theileria equi and 

Babesia caballi in the bone marrow of asymptomatic horses. Vet. Parasitol., 170, 182–184. 

11  Ribeiro I.B., Câmara A.C., Bittencourt M.V., Marçola T.G., Paludo G.R. & Soto-Blanco B. (2013). Detection of Theileria 

equi in spleen and blood of asymptomatic piroplasm carrier horses. Acta Parasitol., 58, 218–222. 

12  Abedi V., Razmi G., Seifi H. & Naghibi A. (2014). Molecular and serological detection of Theileria equi and Babesia 

caballi infection in horses and ixodid ticks in Iran. Ticks Tick Borne Dis., 5, 239–244. 

13  Posada-Guzman M.F., Dolz G., Romero-Zúñiga J.J. & Jiménez-Rocha A.E. (2015). Detection of Babesia caballi and 

Theileria equi in blood from equines from four indigenous communities in Costa Rica. Vet. Med. Int., 2015, 236278. 
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10. Matters of Interest for Information 

10.1. Update on OFFLU 

The Commission was briefed on the OFFLU14 contribution of avian influenza (AI) data for the period 

March to September 2019 to the WHO Consultation on the Composition of Influenza Virus Vaccines. 

Significant amount of genetic and antigenic data on zoonotic AI was shared with WHO at the September 

2019 vaccine composition meeting in Geneva, Switzerland. Animal health laboratories in countries 

representing Africa, Asia, the Americas and Europe contributed sequence data for 61 H5, 11 H7 and 11 

H9 and antigenic data for selected AI viruses. Additionally, a summary of H1 and H3 global swine 

influenza A virus events with genetic and antigenic analyses was submitted. These data were used by 

WHO to update the candidate vaccine viruses for production of human vaccines against zoonotic viruses 

of concern. The Australian Animal Health Laboratory in Geelong coordinated the 2019 OFFLU 

proficiency test. All the OIE-FAO15 Reference Centres on avian influenza participated in this exercise 

and the result analysis is underway. 

10.2. Update on VICH16 activities 

The Commission was updated on the 38th VICH Steering Committee, 12th VICH Outreach Forum 

(VOF), which took place from 18 to 21 November in Tokyo.  

The Commission was informed that the draft Guideline (GL) Harmonisation of criteria to waive 

laboratory animal batch safety testing for vaccines for veterinary use has been released for public 

consultation at step 4, with the deadline of 4 April 2020. The final draft 4 had been developed with 

wording similar to that of GLs concerning the waiving of batch safety testing for veterinary inactivated 

(GL50) and live vaccines (GL55) to maintain consistency between the different GLs. 

In addition, the Commission was informed that the VICH Steering Committee adopted VICH GL58, 

Stability Testing of New Veterinary Drug Substances and Medicinal Products in Climatic Zones III and 

IV for implementation in the VICH Members by November 2020. This Guideline could be of interest for 

the VOF Member Countries in hot climate zones. 

Finally, two adopted concept papers were circulated to the Commission for information: Guideline for 

Safety Evaluation of Biotechnology-derived/Biological products and Harmonizing VICH guideline on 

Test on the Presence of Extraneous Viruses in veterinary viral vaccines. These concept papers may be 

of interest when the Terrestrial Manual Chapters: Chapter 1.1.8 Principles of veterinary vaccine 

production and Chapter 1.1.9 Test for freedom from contamination of biological materials intended for 

veterinary use are next updated. 

10.3. Biosafety research road map 

In collaboration with WHO and thanks to funding from Global Affairs Canada, the OIE would be taking 

forward a project to support the application of laboratory biological risk (biorisk) management and 

sustainability by providing an evidence base for biosafety procedures (including engineering controls). 

During preliminary discussion between OIE, WHO and several subject matter experts it was agreed that 

there was a need to: 1) perform a gap analysis on the current evidence base to inform laboratory risk 

management practices; 2) highlight research priorities to fill the gaps; and, 3) provide access to the 

evidence base to support application of biological risk management in all settings. The next steps in this 

project would involve hosting a joint OIE-WHO technical consultation in June 2020 with a view to 

exploring the current evidence base and identifying gaps; tasking a consultant to conduct a more thorough 

   

 

14  OFFLU: Joint OIE-FAO Network of Expertise on Animal Influenza. 

15  FAO: Food and Agriculture Organization of the United Nations. 

16  VICH: International Cooperation on Harmonisation of Technical Requirements for Registration of Veterinary Products. 
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review of the current evidence base in scientific publications; and carrying out a wider consultation to 

prioritise the identified gaps. The project would also aim to convene relevant stakeholders with a view 

to encouraging them to take ownership of the initiative in the future so that there is a regular systematic 

review of evidence and a mechanism to make the evidence available. It would also be important to 

involve potential research funders in the process. 

10.4. Grand Challenge for sustainable laboratories 

In collaboration with Chatham House and thanks to funding from Global Affairs Canada, the OIE is 

exploring options for launching a Grand Challenge to improve the sustainability of laboratories in low 

resource settings. The initiative builds on a consultation held at OIE Headquarters in March 2018 where 

laboratory experts from all regions shared their experiences in trying to sustain laboratory operations and 

infrastructure. The Grand Challenge would aim to reach beyond the laboratory sector to find truly 

transformative solutions to improve laboratory sustainability. The OIE has been exploring various 

approaches throughout the past year, in consultation with subject matter experts, funders and consultants 

in open innovation and has developed a first concept note. The next steps will involve gauging the interest 

of partners in joining forces to launch the Grand Challenge. 

10.5. Ad hoc Group on the revision of Terrestrial Code chapters regarding the collection and processing 

of semen of animals 

The Commission noted the ToR for this ad hoc Group. 

10.6. Update on rinderpest – debrief of the 15th meeting of the Joint Advisory Committee 

The Commission was informed that the second meeting of the FAO-OIE Network of Rinderpest Holding 

Facilities (RHF) took place from 14 to 15 November 2019 in Tokyo, Japan. Representatives of all RHF 

attended and representatives of countries still holding rinderpest virus-containing material (RVCM) 

outside RHFs were also invited. During the meeting, the RHF Network members agreed on a workplan 

for the next biennium (2020–2021), which includes deploying the non-infectious real-time RT-PCR to 

all RHF and making it functional in each RHF in the next 2 years, including the execution of a proficiency 

test (ring trial). In the spirit of reducing the global RVCM holdings, particularly wild-type virus, all RHFs 

agreed, in principle, to share their virus inventories through the Rinderpest Virus Tracking System and, 

subsequently, to destroy duplicate strains and those strains that are already sequenced, upon approval 

from the respective authority. This meeting served as an advocacy forum to convince the four attending 

countries that have RVCM outside RHF to let go of their holdings by destroying them or sending them 

to an FAO-OIE designated RHF. At this point, RVCM is present in eight countries outside of FAO-OIE 

designated RHF.  

The Commission was also briefed on the 15th meeting of the FAO-OIE Rinderpest Joint Advisory 

Committee (JAC), which met via videoconference on 11 December 2019. During the meeting, the JAC 

evaluated an application for RHF in category A. The JAC believed that though the application was strong, 

there was crucial information missing, as well as a few issues that would need to be resolved before a 

site-inspection by a team of experts nominated by the FAO-OIE Rinderpest Secretariat can take place. 

The JAC was informed that an application to produce rinderpest vaccine (RBOK strain) had also been 

received. This application results from a call for tender by the African Union in January 2019, in which 

the applicant was selected as the vaccine manufacturer that would produce vaccine to replenish the 

reserve held at AU-PANVAC. The FAO-OIE Rinderpest Secretariat noted that the application was 

incomplete and that the applicant had already been requested to submit additional documentation, 

including the application form, approval for rinderpest vaccine production from the National Veterinary 

Authority, a national contingency plan for rinderpest, their biosafety manual and SOPs for packaging, 

storing and shipping vaccine. 

Finally, it was noted that a few publications stemming from the Sequence&Destroy project conducted at 

The Pirbright Institute, UK, and CIRAD, France, are expected in 2020. 
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10.7. Update on novel coronavirus 

The Commission was updated on the activities related to coronavirus disease (COVID-19) caused by 

SARS-CoV-2. An informal advisory group, under the leadership of the OIE Wildlife Working Group, 

has been convened to provide technical guidance to the OIE and its partners in what relates to research 

priorities at the animal–human interface. The OIE HQ is in contact with its Regional Representations, 

the OIE Delegate for China (People’s Rep. of), as well as FAO and WHO, to gather and share the latest 

information. Rumours and unofficial information are also monitored daily. The Commission noted that 

any detection of SARS-CoV-2 in animals should be notified to the OIE as an emerging disease. 

11. Any Other Business 

11.1. Work plan 

The updated work plan was agreed and can be found at Annex 8. 

11.2. Dates of the next Biological Standards Commission meeting 

The Commission noted the dates for its next meeting: 15–18 September 2020. 

_______________ 

.../Annexes 
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Annex 1 

MEETING OF THE OIE BIOLOGICAL STANDARDS COMMISSION 

Paris, 11–14 February 2020 

__________ 

Agenda 

1. Welcome  

2. Adoption of Agenda 

3. Manual of Diagnostic Tests and Vaccines for Terrestrial Animals  

3.1. Update from General Session: questions on equine encephalomyelitis (Eastern, Western and Venezuelan)  

3.2. Review of Chapter 3.9.5 Cysticercosis and Chapter 3.1.6 Echinococcosis by the WHO 

3.3. Change to the taxonomy of bunyaviruses 

3.4. Use of bovine tongue epithelium for production of foot and mouth disease vaccine: agreement to phase out this 

method from the Terrestrial Manual from May 2020 

3.5. Review of Member Country comments received on draft chapters and their endorsement for circulation for second-

round comment and proposal for adoption in May 2020 

3.6. Chapter on Avian influenza: Member Country comments and alignment with Terrestrial Code 

3.7. Update on the status of Terrestrial Manual chapters identified for update in the 2020/2021 review cycle 

4. OIE Reference Centres  

4.1. Annual reports of Reference Centre activities in 2019 

4.2. Applications for OIE Reference Centre status 

4.3. Changes of experts at OIE Reference Centres 

4.4. Review of new and pending applications for laboratory twinning (two projects) 

Reference Laboratories – Implementation of the SOPs 

4.5. Feedback from the Laboratories that are not complying with the key ToR according to their 2018 annual report 

4.6. Annual report template for Reference Laboratories for Rinderpest 

Collaborating Centres – Implementation of the SOPs 

4.7. Feedback from the Centres that are not complying with the key ToR according to their 2018 annual report 

4.8.  Review of the OIE Collaborating Centres’ 5-year work plans  

4.9. Update on the mapping exercise for the existing Centres against the list of main focus area and specialties 

Reference Centre networks  

4.10. Update on progress and review of ToRs for the three identified Reference Laboratory  

4.11. Review of the existing guidance for the management of OIE Reference Centre Networks 

4.12. Update on the OIE Collaborating Centre Network on Veterinary Emergencies 

4.13. Update on the OIE Platform for Training of Veterinary Services  

5. Ad hoc Groups 

Update on activities of ad hoc Groups 

5.1. Ad hoc Group on Replacement of the International Standard Bovine Tuberculin (ISBT) and revision of the OIE 

Terrestrial Manual Chapter 3.4.6 Bovine tuberculosis, 5–7 November 2019 

5.2. Ad hoc Group on Sustainable Laboratories, 8–10 October 2019 
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6. International Standardisation/Harmonisation 

6.1. OIE Register of diagnostic kits 

6.1.1. Update and review of new or renewed applications 

6.1.2. Improvement of SOP for OIE Register of diagnostic kits 

6.2. Standardisation programme 

6.2.1. Update on the project to draft new guidelines for OIE-approved reference reagent antibodies 

6.2.2. New application for inclusion of a reagent for echinococcosis in the list of approved reagents 

6.3. OIE Biobank project 

6.3.1. First kick-off meeting of the OIE virtual biobank project, 15–17 October 2019 

6.3.2. Results of the electronic consultation on the metadata schema 

7. Follow-up from the General Session 

7.1. Resolutions that will be presented in May 2020 

8. Conferences, Workshops, Meetings 

Past Conferences, Workshops, Meetings  

8.1. Think tank meeting on animal health data codification to develop a standardised harmonised internationally 

recognised animal health data code, 5–7 November 2019 

9. Liaison with other Commissions 

9.1. Horizontal issues among the Specialist Commissions 

9.1.1. Concept note on case definitions 

9.1.2. Guiding principles for listing of diseases 

9.2. Scientific Commission for Animal Diseases 

Nothing for this meeting 

9.3. Terrestrial Animal Health Standards Commission 

9.3.1. Joint meeting between the two Specialist Commissions to discuss cross-cutting issues (12 Feb., 5 p.m.) 

9.3.2. Two questions on New Chapter 8.Y Infection with animal trypanosomes of African origin 

9.3.3. Two questions on Chapter 12.6 Infection with equine influenza virus 

9.3.4. Comment on Chapter 12.7 Equine piroplasmosis 

9.4. Aquatic Animal Health Standards Commission 

Nothing for this meeting 

10. Matters of Interest for Consideration or Information 

10.1. Update on OFFLU 

10.2. Update on VICH activities 

10.3. Biosafety research road map 

10.4. Grand Challenge for sustainable laboratories 

10.5. Ad hoc Group on the revision of Terrestrial Code chapters regarding the collection and processing of semen of 

animals 

10.6. Update on rinderpest – debrief of the 15th meeting of the Joint Advisory Committee 

10.7 Update on novel coronavirus 

11 Any Other Business 

11.1. Work plan  

11.2. Dates of the next Biological Standards Commission meeting: 15–18 September 2020 

______________ 
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CONSULTANT EDITOR OF THE TERRESTRIAL MANUAL 

Prof. Steven Edwards 
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steve-oie@cabanas.waitrose.com 

OIE HEADQUARTERS 
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Annex 3 

Original: English  

November 2019 

REPORT OF THE MEETING OF THE OIE AD HOC GROUP ON REPLACEMENT  

OF THE INTERNATIONAL STANDARD BOVINE TUBERCULIN  

AND REVISION OF OIE TERRESTRIAL MANUAL CHAPTER 3.4.6 BOVINE TUBERCULOSIS 

Paris, 5–7 November 2019 

______________ 

An ad hoc Group on Replacement of the International Standard Bovine Tuberculin (ISBT) and revision of the OIE 

Terrestrial Manual Chapter 3.4.6 Bovine Tuberculosis [1] (hereinafter referred to as ‘the Group’) was convened at 

the OIE Headquarters from 5 to 7 November 2019.  

The Group had been convened because there was an urgent need to replace the current International Standard Bovine 

Tuberculin (ISBT) and establish a reference standard for use in calibration of purified protein derivative tuberculins 

and the development and evaluation of ‘second generation’ diagnostic tests for bovine tuberculosis.   

The November 2019 meeting was the fifth in a series of Group meetings and teleconferences that had been convened 

by the Biological Standards Commission (BSC), in which the Groups were tasked with planning and coordinating a 

project to assess potential replacements for the current International Standard Bovine Tuberculin (ISBT).  

The current ISBT had been established in 1986 by the WHO Expert Committee on Biological Standardization 

following successful completion of an International Collaborative Study [1,2,3,4]. The current ISBT is stored in the 

United Kingdom at the National Institute for Biological Standards and Control (NIBSC) [4] for distribution to 

regulatory agencies and tuberculin manufacturers where it is used as a reference standard for calibrating bovine 

purified protein derivative tuberculins [1,5]. The supplies of the current ISBT reference have now become depleted 

and must be replaced. The ISBT replacement project involved evaluation and calibration of two candidate tuberculins 

in comparison with the current international standard.  

The Group’s main objectives were to review the results of the project to replace the current ISBT [4],  and to discuss 

potential revisions for the Terrestrial Manual Chapter 3.4.6 Bovine Tuberculosis [1]. During the meeting, the Group 

assembled the available information and prepared a first draft report on the ISBT project, on the understanding that 

work would need to continue after the meeting, through communications among Group members by email, telephone, 

and video conference calls to (a) discuss the statistical analyses for the International Collaborative Study, (b) finalise 

the conclusions and recommendations for the ISBT replacement project, and (c) assemble working draft revisions for 

the Terrestrial Manual Chapter 3.4.6 Bovine Tuberculosis by mid-January 2020, for presentation to the Biological 

Standards Commission (BSC) in February 2020.   

This final report for the BSC is intended to summarise the results, conclusions, and recommendations from the ISBT 

project - focusing on results that were compiled during and following the November 2019 ad hoc Group meeting. As 

such, this report is based on the data that was available for review at the meeting, on 5-7 November 2019, and 

additional information and statistical analyses that became available up until mid-February 2020.  

1. Opening and Welcome 

Dr Matthew Stone, Deputy Director General, International Standards and Science, welcomed the Group 

participants on behalf of Dr Monique Eloit, Director General of the OIE. He thanked them for taking time to 

work on the project prior to, and during, the Group meeting. He acknowledged the excellent work of the 

members of the original ISBT ad hoc Group in developing and implementing the protocols for preparation and 

validation of a replacement International Standard Bovine Tuberculin (ISBT-2), which involved contacting 

manufacturers to solicit donations of prospective reference tuberculins, screening and selection of candidate 
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tuberculins, and coordinating the subsequent laboratory testing of two candidate tuberculins in guinea pigs and 

cattle. The aim was to evaluate and calibrate the candidate tuberculins in comparison with the current ISBT in 

a preliminary evaluation (PE) and an international collaborative study (ICS).  

Dr Stone reminded the Group of the importance of their engagement and upcoming tasks for a) reviewing the 

results of the tuberculin evaluation studies, preparing a summary report for presentation to the Biological 

Standards Commission and subsequent communication of the results and recommendations to OIE Member 

Countries, and b) preparing proposed revisions for the Terrestrial Manual Chapter 3.4.6 to include updated 

information and guidance pertaining to diagnostic tests and vaccines for bovine tuberculosis.  

Dr Stone noted that OIE Member Countries rely on intradermal tuberculin testing for domestic control and 

eradication programs, as well as for testing to meet international trade requirements. As such, the ISBT serves 

as an essential international reference standard for use in calibrating Member Countries’ national reference 

standards as well as for standardising the working reagents that are used by tuberculin manufacturers for internal 

quality control.  

2.  Appointment of the chair and rapporteur 

The meeting was chaired by Dr Steven Edwards, and Prof Glyn Hewinson was designated as rapporteur, 

supported by the OIE secretariat.  

3. Adoption of the agenda  

The Group endorsed the proposed agenda that focussed on the ISBT replacement project, analysis and 

interpretation of the results, together with identification of revisions required and preparation of draft updates 

for the text of the Terrestrial Manual chapter on bovine tuberculosis.  

4. Introduction 

Dr Edwards thanked the members of the current and previous ad hoc Groups for their valuable contributions. 

He noted that the current Group is proceeding with completion of work that was initiated by a Group that met 

in November 2015 to plan the studies and draft the testing protocols, and two subsequent Groups that had taken 

those plans to implementation. He observed that continuity is provided by some members of the current Group 

having also participated in the previous ad hoc Groups, plus three new members of the Group who were involved 

in the ICS. These three new Group members and will also be contributing to upcoming discussions about 

potential revisions for the Terrestrial Manual chapter on bovine tuberculosis.  

The List of Participants, Terms of Reference, and Agenda for the Group are presented as Appendices I, II and 

III, respectively.   

5. Finalisation of the Project to Replace the International Standard Bovine Tuberculin, and 
Preparation of a Draft Report for Biological Standards Commission. 

Dr Glen Gifford briefly reviewed the history and objectives of the ISBT replacement project and updated the 

members on the current status of the animal studies and analysis of the data. He noted that the work began with 

an ad hoc Group that met in November 2015. Additional ad hoc Group meetings were scheduled in May 2017 

(teleconference), June 2017, December 2017 (teleconference) and November 2019 to plan, implement, and 

analyse the various phases of the project. The individual archived ISBT ad hoc Group meeting reports are also 

accessible online, as annexes to the biannual OIE BSC meeting reports  or as separate OIE ad hoc Group meeting 

reports. 

Dr Gifford also reviewed the validation and approval processes that were followed when the original ISBT was 

adopted in 1986. Briefly, at the request of the World Health Organisation Expert Committee on Biological 

Standardization, an international collaborative study was conducted to calibrate a bovine PPD tuberculin 

reference standard. The studies were conducted in guinea pigs and cattle, with a candidate tuberculin that had 

been donated by the Centraal Diergeneskundig Institut, The Netherlands [2]. On the basis of the results of the 

collaborative study, the WHO Expert Committee on Biological Standardization established the proposed 

international standard as the International Standard for Purified Protein Derivative (PPD) of Bovine Tuberculin 

and defined the activity of the contents of each ampoule as 58 500 International Units of Purified Protein 

Derivative (PPD) of Bovine Tuberculin [3]. 

http://web.oie.int/downld/SC/2020/ISBT_AHG_Report_24-26_Nov2015.pdf
http://web.oie.int/downld/SC/2020/ISBT_AHG_Report_6-8_June2017.pdf
https://www.oie.int/standard-setting/specialists-commissions-working-ad-hoc-groups/laboratories-commission-reports/meetings-reports/
https://www.oie.int/en/standard-setting/specialists-commissions-working-ad-hoc-groups/ad-hoc-groups-reports/
https://www.oie.int/en/standard-setting/specialists-commissions-working-ad-hoc-groups/ad-hoc-groups-reports/
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In 1986, the OIE had not yet developed the concept of Reference Laboratories, or designated standard reference 

materials, so WHO filled the gap by establishing certain veterinary reference materials, some of which continue 

to be managed by the WHO. With the strengthening of the OIE in recent years, and the stronger focus by WHO 

on human diseases (including One Health issues) the November 2105 ad hoc Group had agreed that it seemed 

appropriate that any new International Standard Bovine Tuberculin should be evaluated and calibrated through 

an OIE-led international collaborative study guided by a study expert panel that could be formed from the 

members of the November 2015 ad hoc Group. This approach was supported by the WHO representative Dr 

David Wood, who served on this original Group. 

An OIE ad hoc Group of bovine tuberculosis experts, working under the OIE Biological Standards Commission 

(BSC), coordinated a project to assess potential replacements for the current International Standard Bovine 

Tuberculin (ISBT). This reference standard was established in 1986, and it has now become depleted. The 

project involved evaluation and calibration of two candidate tuberculins in comparison with the current 

international standard.  

The ISBT replacement project included participants from OIE Headquarters; an ad hoc Group of internationally 

recognised bovine tuberculosis (bTB) experts, including scientists from the OIE bTB Reference Laboratories 

from France, Argentina and the United Kingdom, who planned and coordinated the project; the United Kingdom 

National Institute for Biological Standards and Control (NIBSC) which was responsible for production of 

lyophilised candidate preparations using bulk material donated by the manufacturers, storage and distribution 

of the tuberculins; and collaborating scientists from three OIE bTB Reference Laboratories and 15 other national 

laboratories, research institutes and a manufacturer, who conducted the testing in guinea pigs and cattle. 

Collaborators were located in Argentina, Brazil, Canada, Ethiopia, France, India, Italy, Republic of Ireland, The 

Netherlands, New Zealand, Russia, South Africa, Spain, United Kingdom (England and Northern Ireland), and 

United States. 

The validation of the candidates was carried out in three phases, namely: (1) an initial screening to identify 

potential tuberculin candidates, based on an examination of manufacturers’ documentation and test results, (2) 

a Preliminary Evaluation (PE) that was conducted in two OIE Reference Laboratories for Bovine Tuberculosis 

using a small ‘test fill’ that was tested in guinea pigs to evaluate potency and specificity and (3) a larger scale 

International Collaborative Study (ICS) where samples from a larger ‘final fill’ that produced an inventory of 

approximately 5000 vials of each candidate were tested in laboratories with the necessary animal 

care/biocontainment facilities and expertise to conduct potency and specificity tests in experimentally sensitised 

guinea-pigs, or ‘fitness for purpose’ tests in experimentally sensitised cattle or naturally exposed ‘reactor’ cattle.  

In addition to conducting a preliminary assessment of potency and specificity, the PE also included an evaluation 

of a standardised formulation of heat-inactivated M. bovis in mineral oil for potential use as an alternative to 

live M. bovis AN5 for sensitisation of guinea pigs.  

In the Group members’ discussions during and following the November 2019 meeting, it was decided that, at 

the February 2020 BSC meeting, the results, conclusions, and recommendations would be presented to the BSC. 

However, the BSC would be informed later of the results from two remaining ‘fitness for purpose’ studies in 

experimentally infected cattle, which were temporarily delayed while awaiting access to biocontainment 

facilities, as well as shelf-life/stability studies in guinea pigs that are ongoing and will not be completed until 

spring 2021. Consequently, this additional data from the cattle ‘fitness for purpose’ testing in experimentally 

infected cattle, and guinea pig shelf-life/stability testing would not be available in time to be included in the 

report for presentation to the BSC in February 2020. However, when the additional data becomes available, it 

will be added to Appendix VI and made available through a manuscript for publication in a peer-reviewed paper.  

Results, Conclusions and Recommendations 

The Group noted that, when the performance of the candidates A and B was evaluated in comparison with the 

current ISBT in guinea pigs sensitised with a standardised formulation of heat-inactivated M. bovis in mineral 

oil or live M. bovis, both candidates performed satisfactorily. The test results and statistical analyses are shown 

in the summary tables listed in Appendix VI. 
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The Group recognised that the responses elicited in guinea pigs that have been sensitised with heat-inactivated 

M. bovis in mineral oil would not be fully representative of the spectrum of responses that develop in naturally 

sensitised ‘reactor’ cattle or experimentally infected guinea pigs. Nevertheless, in light of the laboratory 

biosafety and animal welfare considerations associated with use of live M. bovis for sensitisation of guinea pigs, 

and in the interest of standardising the test methods as much as possible, when conducting potency tests, if 

animal testing is necessary for calibration of tuberculins, the Group considered that there were advantages in 

employing a standardised inactivated sensitisation reagent, such as the reagent that was assessed in this study.  

In ‘fitness for purpose studies that were conducted in cattle, both candidates also performed satisfactorily when 

tested in experimentally infected or naturally sensitised ‘reactor’ cattle. In the cattle ‘fitness for purpose’ studies 

that have been completed to date, both candidate A and candidate B were found to reliably detect ‘reactor’ cattle 

that had been experimentally challenged with live M. bovis when the candidate tuberculins were administered 

at the recommended dose. The responses to the ISBT and candidate tuberculins were moderately diminished 

when cattle were tested with a 1:5 the recommended dose, which resulted in a larger proportion of reactions that 

would be classified as ‘suspect’ or ‘negative’. 

Since both candidates were found to perform satisfactorily in comparison with the ISBT in guinea pig testing 

and cattle ‘fitness for purpose’ testing, as noted above, the Group concluded that both candidates could be 

considered appropriate candidates to replace the current ISBT.  However, since candidate B performed 

satisfactorily in all bioassays and its biological activity and physical-chemical properties most closely resemble 

those of the current ISBT, the Group considered that candidate B should be selected as the preferred candidate 

to serve as a new ISBT-2. In addition, candidate B was formulated to a higher potency than candidate A, and 

candidate B exhibited a correspondingly higher biological activity than candidate A.  

The Group, therefore, recommended that, subject to satisfactory completion of two remaining ‘fitness for 

purpose’ studies in experimentally infected cattle which will be completed in spring 2020, and satisfactory 

completion of ongoing stability/shelf-life studies which will be completed in 2021, candidate B should be 

conditionally designated as the replacement for the ISBT. 

Although the Group recommends that candidate B be designated as the future replacement for the ISBT, the 

Group also recommends that candidate A be retained as an alternate reference standard, for use in case the 

supplies of candidate B become depleted or unusable for some reason in the future. 

Since the current ISBT also performed satisfactorily in these studies, the Group recommends that the current 

ISBT be retained and used in the meantime, until the ongoing ‘fitness for purpose’ and shelf-life/stability studies 

have been satisfactorily completed.  Once these studies have been satisfactorily completed, the current ISBT 

inventory which is stored at the NIBSC should be replaced by candidate B. 

The Group proposed that, if the recommendations regarding replacement of the ISBT are endorsed by the BSC, 

a brief summary and overview of the results of the supporting validation studies could be presented in the BSC 

report to the OIE Delegates at the 88th OIE General Session, to support a Resolution recommending conditional 

approval of a new ISBT and adoption of the new ISBT through a vote by OIE Delegates at the 88th OIE General 

Session in May 2020, subject to satisfactory completion of the scheduled two year shelf-life / stability studies 

that will be concluded in spring 2021. 

As such, if the Group’s conclusions and recommendations are endorsed by the BSC, once the final ‘fitness for 

purpose’ and shelf-life/stability  studies are satisfactorily concluded later in 2020 and in 2021 respectively, the 

new ISBT-2 could be presented for official adoption at the OIE General Session in May 2021. The new ISBT-

2 could then potentially be made available for distribution to national regulatory agencies and tuberculin 

manufacturers for use in standardising national references, and quality control of commercially manufactured 

bovine tuberculins.  

Project funding and in-kind support. 

The Group acknowledged the support that the ISBT replacement project received from several sources, 

including generous donations of candidate tuberculins from manufacturers; in-kind contributions from 

participating countries and testing laboratories and NIBSC which were funded through their national 

governments, the Bill & Melinda Gates Foundation, and the European Commission; as well as targeted funding 

appropriations from the OIE World Fund Unit and the Government of Switzerland. 
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6. Revision of the Bovine tuberculosis chapter in the Terrestrial Manual 

During the November 2019 meeting and in follow-up discussions among Group members, the Group reviewed 

the current chapter text and prepared a working draft chapter with proposed revisions, focusing on the following 

areas:  

a. Epidemiology; 

b. Available diagnostic tests and vaccines, and their fitness for various purposes; 

c. Guidance for manufacturing and quality control of bovine tuberculosis diagnostic tests and vaccines; 

d. Expanded guidance for diagnostic tests for use in camelids and goats. 

During these discussions, it was evident there have been significant scientific developments in diagnostic 

methods and vaccines since the chapter was last updated. In addition to preparing draft revisions in the above 

areas, the Group recommended that the chapter title should be changed from ‘Bovine tuberculosis’ to 

‘Mammalian tuberculosis’, and the chapter should be moved to the ‘Multiple species’ section of the Terrestrial 

Manual. The Group also advised that the BSC should consider including hyperlinks to videos of key test 

procedures in future online versions of the Terrestrial Manual chapter.  

It was agreed that a working draft showing the proposed revisions to the chapter would be presented to the BSC 

at the February 2020 meeting, to solicit the BSC’s review and preliminary endorsement of the proposed text. 

After incorporating comments from the BSC and further editing, a final version with proposed revisions would 

be submitted to the BSC in advance of the September 2020 BSC meeting. The draft revised chapter would then 

be taken forward by the OIE Terrestrial Manual editorial team for further revisions and added to the 2020/2021 

review cycle to seek Member Country comments, with a view to adoption by the World Assembly in May 2021.  
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Appendix II 

REPORT OF THE MEETING OF THE OIE AD HOC GROUP ON REPLACEMENT  

OF THE INTERNATIONAL STANDARD BOVINE TUBERCULIN  

AND REVISION OF OIE TERRESTRIAL MANUAL CHAPTER 3.4.6 BOVINE TUBERCULOSIS 

Paris, 5–7 November 2019 

_______ 

 

Terms of Reference 

1. To finalise the ISBT project and prepare a draft summary report.  

2. To review the current text of the OIE Terrestrial Manual Chapter 3.4.6, Bovine tuberculosis, and prepare a draft 

updated text. The revisions would provide updated information in the following areas, including guidance for 

diagnostic tests for camelids and goats (a specific request of the BSC):  

a. Epidemiology. 

b. Available diagnostic tests and vaccines, and their fitness for various purposes. 

c. Guidance for manufacturing and quality control of bovine tuberculosis diagnostic tests and vaccines. 

d. Expanded guidance for diagnostic tests for use in camelids and goats.  

_______________ 

  



AHG on on Replacement of the International Standard Bovine Tuberculin/Nov. 2019 Annex 3 (contd) 

Biological Standards Commission/February 2020 35 

Appendix III  

REPORT OF THE MEETING OF THE OIE AD HOC GROUP ON REPLACEMENT  

OF THE INTERNATIONAL STANDARD BOVINE TUBERCULIN  

AND REVISION OF OIE TERRESTRIAL MANUAL CHAPTER 3.4.6 BOVINE TUBERCULOSIS 

Paris, 5–7 November 2019 

_______ 

Agenda 

1. Appointment of the chair and rapporteur. 

2. Adoption of the agenda. 

3. Finalise the ISBT project and prepare a draft report for Biological Standards Commission. 

4. Draft the revised version of the Manual of Diagnostic Tests and Vaccines for Terrestrial Animals, Chapter 3.4.6 

Bovine tuberculosis. 

5. Any other issues. 

6. Adoption of the report. 

_____________ 
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Appendix IV 

Materials and Candidate Tuberculin Preparations 

Bulk material of bovine tuberculin purified protein derivative (PPD) was sourced from selected manufacturers1. The 

materials received was formulated at low concentration by the manufacturers and is stable when stored at 2° – 8°C. 

The information of the bulk material provided by the manufacturers is stated as following. 

 Candidate A Candidate B 

Manufacturing date 30 Nov 2017 12 Jun 2017 

Appearance Light yellow aqueous solution Light yellow aqueous solution 

Volume received ~ 7 litres (10 bottles)  12 litres (1 bottle) 

Buffer PBS Glucose phosphate buffer 

Phenol content 0% 0.04% w/v 

Protein concentration 1.37 mg/ ml 1.0 mg/ ml 

Estimated potency 23 108 IU/ ml 34 630 IU/ ml 

pH 6.89 7.0 

 

Test/trial fills were performed on both candidates to determine the optimal freeze-drying process/ conditions for the 

specific formulation of each candidate. No additional buffer, bulking agent or stabilizer was used prior the 

lyophilization process. The definitive fills of candidate material were performed in August 2018, within the Standards 

Processing Division of NIBSC. The liquid bulk of each candidate was stirred constantly during filling to ensure 

homogeneity of fill and the temperature was maintained between 4° – 8°C; clear glass ampoules with capacity of 5 

ml volume were used. Freeze-drying was performed under clean controlled conditions (under laminar air flow) though 

the processed material cannot be guaranteed sterile.  

 

The finished products were coded 18/148 (Candidate A) and 18/150 (Candidate B) and stored in the dark at -20°C. 

About five thousand ampoules were lyophilized into a single batch for each candidate. Here are some key parameters 

of the definitive filled ampoules. 

 

 Candidate A Candidate B 

Definitive fill date 24 Aug 2018 30 Aug 2018 

Number of ampoules filled 4471 5706 

Appearance White cake White cake 

Mean fill mass (g) 2.0143 2.0174 

Mean dry weight (g) 0.0213 0.0639 

Mean residual moisture (%) 1.39 5.09 

Mean oxygen head space (%) 0.17 0.27 

 

The ampoules have an average actual fill mass of 2.0 g per ampoule with a target CV of precision of filling for fill 

mass of <0.25% (of at least 150 randomly selected ampoule, weights being measured). Nitrogen was used to back fill 

the freeze drier chamber at the end of the cycle and hence provide the headspace gas for the ampoule.  The purity of 

the boiled off nitrogen is certified at 99.99%. Microbiological assessment was made on the product pre- and post-

processing and the bacterial, mould/yeast colony counts were undetectable at pre- and post-filling stages. NIBSC 

does not routinely perform an automated 100% post sealing check on container integrity. Visual checks on seal quality 

and general container integrity are made at the time of sealing, whilst labeling and again at the time of picking material 

ready for dispatch to customers. NIBSC will act as custodian of the preparation which is stored under assured 

temperature-controlled conditions within the Institute’s Centre for Biological Reference Materials, at Potters Bar, 

Hertfordshire, UK. 

 

__________________ 

 

 

1  The candidate tuberculins that were selected for laboratory testing and validation were donated by two commercial 

manufacturers, CZ Veterinaria (Porrino, Spain) and Thermo Fisher Scientific (Lissieu, France). The candidate tuberculins 

were coded as candidate A and candidate B during testing and data analysis. The collaborating scientists who were involved 

in the laboratory testing were blinded regarding the identity of the suppliers. 



AHG on on Replacement of the International Standard Bovine Tuberculin/Nov. 2019 Annex 3 (contd) 

Biological Standards Commission/February 2020 37 

Appendix V 

Protocol 

Protocol for the Evaluation and Adoption of a Replacement International Standard Bovine Tuberculin 

______________________________ 

 

Appendix VI 

Test Results and Statistical Analyses:  
Preliminary Evaluation and International Collaborative Study 

Preliminary Evaluation (PE) Tabulated Results.  

Table PE 1. Preliminary Evaluation, Guinea Pig Testing: Sensitising Reagents and Adjuvants 

Table PE 2. Preliminary Evaluation, Guinea Pig Testing: Lyophilisation 

International Collaborative Study (ICS) Tabulated Results 

Table ICS 1b. International Collaborative Study (ICS) Guinea Pig Potency Test Results: Average Induration 

Response Following Sensitisation with a Standardised formulation of Heat-Inactivated M. bovis in 

Mineral Oil 

Table ICS 2. ICS Guinea Pig Test Results – Induration Response Following Sensitisation with Live M. bovis 

Table ICS 3. Cattle ‘Fitness for Purpose’ Testing: Tuberculin Reactions in Experimentally Infected Cattle 

Table ICS 4. Cattle ‘Fitness for Purpose’ Testing: Tuberculin Reactions in Naturally Sensitised ‘Reactor’ Cattle 

Statistical Analysis and Potency Estimates for Candidates A and B.  

Table S1. Potency estimates for Candidate A: Heat-inactivated M. bovis in mineral oil sensitisation 

Table S2. Potency estimates for Candidate B: Heat-inactivated M. bovis in mineral oil sensitisation 

Table S3. Potency estimates for Candidate A: Live M. bovis sensitisation 

Table S4. Potency estimates for Candidate B: Live M. bovis sensitisation 

 

______________________________ 

 

  

http://web.oie.int/downld/SC/2020/ISBT_Protocol_Appendix_V.pdf
http://web.oie.int/downld/SC/2020/ISBT_PE_ICS_Tables_24-02-2020.xlsx
http://web.oie.int/downld/SC/2020/ISBT_PE_ICS_Tables_24-02-2020.xlsx
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Table ICS 1b. International Collaborative Study (ICS) Guinea Pig Potency Test Results: Average Induration 

Responses Following Sensitisation with a Heat-Inactivated M. bovis in Mineral Oil 

 

 

Note: In these ‘heat-map’ tables included in this report, the intensity of the colour noted in each cell is proportional 

to the diameter of the induration response, on a graduated scale from dark red to white.  Darker shades indicate larger 

induration diameters. 

 

1:20 1:100 1:500 1:2500 1:20 1:100 1:500 1:2500

R1 R2 R3 R4 CA1 CA2 CA3 CA4

A (P1) 19.5 15.9 12.9 9.3 18.7 14.7 11.2 7.7

B (P2) 20.4 16.9 14.9 12.2 17.7 14.7 12.0 9.1

C (P4) 17.6 15.7 13.8 11.3 16.6 14.3 12.1 9.9

D (P5) 17.8 15.3 13.4 11.1 16.0 14.5 12.0 8.7

E (P10) 16.2 14.3 12.6 9.3 14.6 12.9 11.4 6.7

F (P11) 19.4 15.4 12.1 8.1 17.5 14.0 9.9 5.9

G (P13) 19.7 15.7 11.5 5.5 19.3 15.5 11.6 6.0

H (P16) 17.1 15.0 12.1 9.5 14.8 12.4 9.6 6.1

I (P17) 16.3 14.0 11.2 8.5 15.4 12.5 9.9 8.0

J (P18) 17.9 16.0 14.2 11.9 17.3 15.0 12.5 9.6

AVG 18.2 15.4 12.9 9.7 16.8 14.1 11.2 7.8

STDEV 1.5 0.8 1.2 2.0 1.6 1.1 1.0 1.5

SE 0.5 0.3 0.4 0.6 0.5 0.3 0.3 0.5

AVG + SE 18.7 15.7 13.2 10.3 17.3 14.4 11.6 8.3

AVG 18.2 15.4 12.9 9.7 16.8 14.1 11.2 7.8

AVG - SE 17.7 15.2 12.5 9.0 16.3 13.7 10.9 7.3

1:20 1:100 1:500 1:2500 1:20 1:100 1:500 1:2500

R1 R2 R3 R4 CB1 CB2 CB3 CB4

A (P1) 19.4 15.9 12.5 9.4 19.2 15.5 12.4 8.7

B (P2) 19.5 16.9 14.2 11.7 18.7 16.2 13.6 10.6

C (P4) 18.5 15.7 14.0 10.8 17.2 15.3 12.5 9.5

D (P5) 17.4 15.3 13.2 9.9 17.0 15.0 12.6 9.5

E (P10) 16.8 14.3 12.6 9.8 15.9 13.9 12.1 8.6

F (P11) 19.3 15.4 11.7 7.9 18.2 15.1 12.1 7.7

G (P13) 19.2 15.7 12.1 7.6 18.8 15.9 11.4 6.3

H (P16) 16.1 15.0 12.3 9.7 15.3 13.7 9.9 5.8

I (P17) 16.2 14.0 11.5 8.6 16.2 13.6 11.6 9.0

J (P18) 18.0 16.0 14.5 12.3 17.6 15.6 13.7 11.1

AVG 18.0 15.4 12.9 9.8 17.4 15.0 12.2 8.7

STDEV 1.3 0.8 1.1 1.5 1.3 0.9 1.1 1.7

SE 0.4 0.3 0.3 0.5 0.4 0.3 0.3 0.5

AVG + SE 18.4 15.7 13.2 10.3 17.8 15.3 12.5 9.2

AVG 18.0 15.4 12.9 9.8 17.4 15.0 12.2 8.7

AVG - SE 17.6 15.2 12.5 9.3 17.0 14.7 11.8 8.1

* Based on average of  results from three studies at each site site to compare candidate A and candidate B versus ISBT.

   ICS Table 1b.                                                                                    

Average Induration Diameter (mm) at each Dilution:

ISBT (R) and Candidate A (CA) *

Average Induration Diameter (mm) at each Dilution:

ISBT (R) and Candidate B (CB) *

 International Collaborative Study: 

Guinea Pig Potency Test Results - Induration Response

Candidate AISBTLab

Lab Candidate BISBT
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Table ICS 2.  Guinea Pig Test Results – Induration Response Following Sensitisation with Live M. bovis 

 

 
  

ICS Table 2.

1:20 1:100 1:500 1:2500 1:20 1:100 1:500 1:2500

P4 R1 R2 R3 R4 CA1 CA2 CA3 CA4

Animal A1 15.2 16.2 14.1 12.2 15.2 14.4 13.6 10.0

Animal A2 16.3 13.9 14.7 13.3 15.2 15.7 14.5 13.2

Animal A3 15.6 14.9 11.3 11.2 16.5 15.4 10.6 9.8

Animal A4 15.1 13.4 11.6 12.4 15.3 15.3 13.6 9.1

Animal A5 ND ND ND ND ND ND ND ND

Animal A6 16.6 12.2 11.3 10.9 16.1 14.7 12.8 11.2

Animal A7 16.4 14.2 8.2 9.7 15.6 13.9 10.1 8.7

Animal A8 14.2 13.7 13.3 10.0 12.7 12.0 10.4 8.1

Experiment 1B

P4 R1 R2 R3 R4 CB1 CB2 CB3 CB4

Animal B1 18.7 17.1 14.2 13.6 15.1 17.1 15.3 17.4

Animal B2 ND ND ND ND ND ND ND ND

Animal B3 18.1 11.7 11.6 10.5 13.5 12.4 10.8 10.6

Animal B4 16.3 14.0 12.7 12.2 15.8 14.7 10.4 10.0

Animal B5 16.5 14.4 14.7 14.3 16.9 17.1 17.2 13.0

Animal B6 16.1 11.4 11.1 11.0 14.8 14.5 14.1 13.0

Animal B7 16.1 14.3 12.5 9.4 15.9 14.4 12.5 9.6

Animal B8 16.1 15.2 14.6 9.4 13.9 11.5 13.4 13.3

Experiment 2A

P4 R1 R2 R3 R4 CA1 CA2 CA3 CA4

Animal A1 17.6 14.5 13.8 12.7 15.1 13.6 14.0 8.8

Animal A2 12.6 18.5 16.6 11.2 13.3 13.4 14.3 14.4

Animal A3 15.4 11.5 12.1 11.0 16.0 12.9 9.9 9.3

Animal A4 13.8 12.6 10.7 12.3 11.8 11.2 10.2 9.6

Animal A5 14.8 15.7 13.4 13.0 14.0 12.4 12.4 8.7

Animal A6 14.9 15.8 15.0 14.9 14.6 13.7 12.3 11.3

Animal A7 13.8 12.1 13.5 9.0 14.2 11.5 12.6 9.8

Animal A8 14.9 14.3 12.9 10.2 15.2 11.9 11.0 13.6

Experiment 2B

P4 R1 R2 R3 R4 CB1 CB2 CB3 CB4

Animal B1 15.4 13.7 13.4 14.2 13.6 12.9 10.8 7.9

Animal B2 16.8 14.1 11.5 9.8 13.5 11.6 9.3 7.1

Animal B3 14.2 14.0 13.5 11.4 14.8 12.6 11.1 9.6

Animal B4 15.7 14.9 12.6 8.4 12.9 11.9 8.7 6.9

Animal B5 16.5 16.0 15.2 13.4 16.6 15.4 14.6 12.8

Animal B6 18.5 14.7 13.4 11.1 15.5 12.4 10.7 9.0

Animal B7 19.2 17.8 16.6 13.8 16.2 13.5 11.8 15.2

Animal B8 17.2 15.2 13.5 11.1 ND 14.1 12.5 10.9

Experiment 3A

P4 R1 R2 R3 R4 CA1 CA2 CA3 CA4

Animal A1 14.1 13.3 13.4 11.9 11.7 12.1 10.5 10.3

Animal A2 13.8 16.0 14.0 14.5 15.7 15.5 13.8 12.7

Animal A3 16.9 17.6 15.2 14.3 16.9 16.1 12.1 12.8

Animal A4 14.7 14.4 14.7 12.2 14.2 13.8 12.2 11.2

Animal A5 15.0 15.8 13.5 13.6 15.5 14.5 13.8 12.8

Animal A6 17.8 12.0 13.0 13.2 14.5 13.2 14.2 13.2

Animal A7 13.5 11.8 10.2 9.3 15.6 14.1 10.1 10.4

Animal A8 15.9 13.9 12.8 11.2 16.4 14.2 13.9 11.7

Experiment 3B

P4 R1 R2 R3 R4 CB1 CB2 CB3 CB4

Animal B1 16.3 16.4 13.9 12.7 17.3 16.3 15.3 12.6

Animal B2 15.7 15.2 14.9 14.0 17.4 15.5 14.1 13.5

Animal B3 17.7 14.0 13.3 13.6 16.4 14.7 13.0 10.7

Animal B4 17.5 16.7 15.2 11.4 17.6 17.3 14.6 11.0

Animal B5 15.8 16.7 15.7 14.7 16.9 16.8 15.5 14.3

Animal B6 18.4 16.9 15.3 13.3 16.0 15.5 15.4 15.1

Animal B7 17.7 15.4 12.6 10.0 15.5 11.8 13.7 9.2

Animal B8 15.4 16.7 14.4 13.9 19.2 14.3 14.6 12.0

Candidate A vs ISBT

1:20 1:100 1:500 1:2500 1:20 1:100 1:500 1:2500

R1 R2 R3 R4 CA1 CA2 CA3 CA4

AVG 15.2 14.3 13.0 11.9 14.8 13.7 12.3 10.9

STDEV 1.3 1.9 1.9 1.7 1.4 1.4 1.6 1.9

SE 0.3 0.4 0.4 0.3 0.3 0.3 0.3 0.4

Relative Reaction Diameter (%) at Each Dilution (Candidate A vs ISBT) 97.9% 95.9% 94.5% 91.4%

Candidate B vs ISBT

1:20 1:100 1:500 1:2500 1:20 1:100 1:500 1:2500

R1 R2 R3 R4 CB1 CB2 CB3 CB4

AVG 16.8 15.1 13.8 12.1 15.7 14.3 13.0 11.5

STDEV 1.3 1.6 1.4 1.9 1.6 1.9 2.2 2.7

SE 0.3 0.3 0.3 0.4 0.3 0.4 0.5 0.6

Relative Reaction Diameter (%) at Each Dilution (Candidate B vs ISBT) 93.5% 94.8% 94.6% 95.5%

Guinea pig assay with live M. bovis  sensitisation P4

Induration Diameter

Induration Diameter

Induration diameter (mm)

Induration diameter (mm)

Induration diameter (mm)

Induration diameter (mm)

Experiment 1A
Induration Diameter (mm) at each Dilution for ISBT (R), Candidate A (CA), and Candidate B (CB) 

R CA

Induration diameter (mm)

P4

P4

R CB
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Table ICS 2. Guinea Pig Test Results – Induration Response Following Sensitisation with Live M. bovis 

 

 

ICS Table 2.

1:20 1:100 1:500 1:2500 1:20 1:100 1:500 1:2500

P4 R1 R2 R3 R4 CA1 CA2 CA3 CA4

Animal A1 15.2 16.2 14.1 12.2 15.2 14.4 13.6 10.0

Animal A2 16.3 13.9 14.7 13.3 15.2 15.7 14.5 13.2

Animal A3 15.6 14.9 11.3 11.2 16.5 15.4 10.6 9.8

Animal A4 15.1 13.4 11.6 12.4 15.3 15.3 13.6 9.1

Animal A5 ND ND ND ND ND ND ND ND

Animal A6 16.6 12.2 11.3 10.9 16.1 14.7 12.8 11.2

Animal A7 16.4 14.2 8.2 9.7 15.6 13.9 10.1 8.7

Animal A8 14.2 13.7 13.3 10.0 12.7 12.0 10.4 8.1

Experiment 1B

P4 R1 R2 R3 R4 CB1 CB2 CB3 CB4

Animal B1 18.7 17.1 14.2 13.6 15.1 17.1 15.3 17.4

Animal B2 ND ND ND ND ND ND ND ND

Animal B3 18.1 11.7 11.6 10.5 13.5 12.4 10.8 10.6

Animal B4 16.3 14.0 12.7 12.2 15.8 14.7 10.4 10.0

Animal B5 16.5 14.4 14.7 14.3 16.9 17.1 17.2 13.0

Animal B6 16.1 11.4 11.1 11.0 14.8 14.5 14.1 13.0

Animal B7 16.1 14.3 12.5 9.4 15.9 14.4 12.5 9.6

Animal B8 16.1 15.2 14.6 9.4 13.9 11.5 13.4 13.3

Experiment 2A

P4 R1 R2 R3 R4 CA1 CA2 CA3 CA4

Animal A1 17.6 14.5 13.8 12.7 15.1 13.6 14.0 8.8

Animal A2 12.6 18.5 16.6 11.2 13.3 13.4 14.3 14.4

Animal A3 15.4 11.5 12.1 11.0 16.0 12.9 9.9 9.3

Animal A4 13.8 12.6 10.7 12.3 11.8 11.2 10.2 9.6

Animal A5 14.8 15.7 13.4 13.0 14.0 12.4 12.4 8.7

Animal A6 14.9 15.8 15.0 14.9 14.6 13.7 12.3 11.3

Animal A7 13.8 12.1 13.5 9.0 14.2 11.5 12.6 9.8

Animal A8 14.9 14.3 12.9 10.2 15.2 11.9 11.0 13.6

Experiment 2B

P4 R1 R2 R3 R4 CB1 CB2 CB3 CB4

Animal B1 15.4 13.7 13.4 14.2 13.6 12.9 10.8 7.9

Animal B2 16.8 14.1 11.5 9.8 13.5 11.6 9.3 7.1

Animal B3 14.2 14.0 13.5 11.4 14.8 12.6 11.1 9.6

Animal B4 15.7 14.9 12.6 8.4 12.9 11.9 8.7 6.9

Animal B5 16.5 16.0 15.2 13.4 16.6 15.4 14.6 12.8

Animal B6 18.5 14.7 13.4 11.1 15.5 12.4 10.7 9.0

Animal B7 19.2 17.8 16.6 13.8 16.2 13.5 11.8 15.2

Animal B8 17.2 15.2 13.5 11.1 ND 14.1 12.5 10.9

Experiment 3A

P4 R1 R2 R3 R4 CA1 CA2 CA3 CA4

Animal A1 14.1 13.3 13.4 11.9 11.7 12.1 10.5 10.3

Animal A2 13.8 16.0 14.0 14.5 15.7 15.5 13.8 12.7

Animal A3 16.9 17.6 15.2 14.3 16.9 16.1 12.1 12.8

Animal A4 14.7 14.4 14.7 12.2 14.2 13.8 12.2 11.2

Animal A5 15.0 15.8 13.5 13.6 15.5 14.5 13.8 12.8

Animal A6 17.8 12.0 13.0 13.2 14.5 13.2 14.2 13.2

Animal A7 13.5 11.8 10.2 9.3 15.6 14.1 10.1 10.4

Animal A8 15.9 13.9 12.8 11.2 16.4 14.2 13.9 11.7

Experiment 3B

P4 R1 R2 R3 R4 CB1 CB2 CB3 CB4

Animal B1 16.3 16.4 13.9 12.7 17.3 16.3 15.3 12.6

Animal B2 15.7 15.2 14.9 14.0 17.4 15.5 14.1 13.5

Animal B3 17.7 14.0 13.3 13.6 16.4 14.7 13.0 10.7

Animal B4 17.5 16.7 15.2 11.4 17.6 17.3 14.6 11.0

Animal B5 15.8 16.7 15.7 14.7 16.9 16.8 15.5 14.3

Animal B6 18.4 16.9 15.3 13.3 16.0 15.5 15.4 15.1

Animal B7 17.7 15.4 12.6 10.0 15.5 11.8 13.7 9.2

Animal B8 15.4 16.7 14.4 13.9 19.2 14.3 14.6 12.0

Candidate A vs ISBT

1:20 1:100 1:500 1:2500 1:20 1:100 1:500 1:2500

R1 R2 R3 R4 CA1 CA2 CA3 CA4

AVG 15.2 14.3 13.0 11.9 14.8 13.7 12.3 10.9

STDEV 1.3 1.9 1.9 1.7 1.4 1.4 1.6 1.9

SE 0.3 0.4 0.4 0.3 0.3 0.3 0.3 0.4

Relative Reaction Diameter (%) at Each Dilution (Candidate A vs ISBT) 97.9% 95.9% 94.5% 91.4%

Candidate B vs ISBT

1:20 1:100 1:500 1:2500 1:20 1:100 1:500 1:2500

R1 R2 R3 R4 CB1 CB2 CB3 CB4

AVG 16.8 15.1 13.8 12.1 15.7 14.3 13.0 11.5

STDEV 1.3 1.6 1.4 1.9 1.6 1.9 2.2 2.7

SE 0.3 0.3 0.3 0.4 0.3 0.4 0.5 0.6

Relative Reaction Diameter (%) at Each Dilution (Candidate B vs ISBT) 93.5% 94.8% 94.6% 95.5%

Guinea pig assay with live M. bovis  sensitisation P4

Induration Diameter

Induration Diameter

Induration diameter (mm)

Induration diameter (mm)

Induration diameter (mm)

Induration diameter (mm)

Experiment 1A
Induration Diameter (mm) at each Dilution for ISBT (R), Candidate A (CA), and Candidate B (CB) 

R CA

Induration diameter (mm)

P4

P4

R CB
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ICS Table 2.

1:20 1:100 1:500 1:2500 1:20 1:100 1:500 1:2500

P18 R1 R2 R3 R4 CA1 CA2 CA3 CA4

Animal A1 15.8 16.0 15.3 12.9 15.3 12.4 11.6 11.5

Animal A2 16.0 16.0 14.7 13.1 15.7 14.7 12.6 11.6

Animal A3 16.6 15.3 13.5 13.1 16.0 14.5 14.3 11.6

Animal A4 18.0 15.9 13.2 13.2 16.9 15.3 14.5 12.9

Animal A5 18.0 16.5 15.1 13.2 15.2 13.7 12.8 12.4

Animal A6 19.9 17.6 15.7 15.5 14.2 14.4 13.8 13.1

Animal A7 16.9 14.8 12.4 11.2 16.0 13.5 11.1 9.0

Animal A8 17.0 15.6 14.1 12.2 17.8 15.6 13.6 13.7

Experiment 1B

P18 R1 R2 R3 R4 CB1 CB2 CB3 CB4

Animal B1 17.9 16.1 15.3 14.3 17.5 16.2 14.6 13.3

Animal B2 17.1 16.4 14.6 12.7 17.8 15.2 13.3 11.4

Animal B3 16.5 14.9 14.2 13.4 16.6 13.7 14.5 13.2

Animal B4 16.3 14.5 12.7 11.4 16.0 13.8 12.5 12.0

Animal B5 17.6 15.4 13.6 12.6 16.7 14.3 12.6 11.4

Animal B6 17.1 15.5 14.1 13.0 17.0 16.1 14.9 13.8

Animal B7 15.6 14.8 14.7 13.7 16.2 13.2 12.3 10.5

Animal B8 16.8 16.3 14.9 13.0 17.1 15.1 14.2 11.0

Experiment 2A

P18 R1 R2 R3 R4 CA1 CA2 CA3 CA4

Animal A1 17.9 15.3 14.3 12.6 17.6 15.0 14.4 11.7

Animal A2 16.0 13.6 12.2 10.9 15.5 14.7 13.7 11.5

Animal A3 16.2 13.7 12.0 11.2 15.3 12.8 12.8 10.8

Animal A4 16.9 14.7 13.2 12.8 16.1 14.4 12.8 11.3

Animal A5 17.2 15.6 13.9 12.7 16.4 15.1 13.6 11.6

Animal A6 16.9 15.9 14.3 12.4 15.9 14.2 13.0 10.7

Animal A7 17.2 15.8 15.0 13.8 16.4 13.6 13.4 11.4

Animal A8 16.6 14.3 12.6 9.7 17.2 15.7 13.7 12.4

Experiment 2B

P18 R1 R2 R3 R4 CB1 CB2 CB3 CB4

Animal B1 17.8 15.9 13.9 12.8 16.0 14.2 12.4 10.8

Animal B2 17.1 15.4 14.4 13.2 17.2 15.2 13.4 13.1

Animal B3 17.3 14.9 14.6 13.9 16.8 14.8 13.9 12.6

Animal B4 16.6 14.9 12.9 11.1 16.6 15.4 12.7 10.2

Animal B5 18.0 16.9 14.5 12.2 17.2 16.2 14.9 13.1

Animal B6 17.8 16.4 15.4 12.5 16.0 15.6 15.0 14.2

Animal B7 17.3 15.2 15.3 13.8 16.3 14.6 13.5 12.9

Animal B8 17.4 16.5 14.9 14.9 17.4 15.7 14.6 13.3

Experiment 3A

P18 R1 R2 R3 R4 CA1 CA2 CA3 CA4

Animal A1 16.2 15.5 14.4 12.6 16.4 15.3 13.1 11.6

Animal A2 15.5 14.5 13.4 13.1 15.3 15.0 13.9 11.8

Animal A3 15.7 14.8 14.0 12.3 16.2 14.3 13.5 12.2

Animal A4 16.8 15.3 13.6 12.6 16.3 14.9 13.1 12.2

Animal A5 17.3 15.2 13.5 11.7 16.0 14.8 14.0 12.9

Animal A6 16.2 15.7 13.9 12.6 15.9 15.2 14.8 13.8

Animal A7 16.5 15.3 13.8 12.5 16.2 14.9 13.6 12.2

Animal A8 17.5 16.2 13.8 12.4 17.1 14.9 12.6 11.3

Experiment 3B

P18 R1 R2 R3 R4 CB1 CB2 CB3 CB4

Animal B1 17.3 16.3 14.9 13.3 18.9 16.6 14.7 12.9

Animal B2 17.8 15.4 14.6 13.2 17.2 15.2 14.3 13.0

Animal B3 17.2 14.8 14.0 13.1 17.4 16.1 14.2 12.4

Animal B4 17.7 16.3 14.6 13.3 16.8 15.3 14.1 13.3

Animal B5 17.6 16.2 14.6 13.9 17.5 15.6 14.0 12.8

Animal B6 17.5 15.9 14.9 13.5 17.5 15.7 14.9 13.9

Animal B7 16.9 15.5 17.0 15.1 17.3 13.6 13.7 12.6

Animal B8 17.5 15.8 13.8 13.8 16.6 14.9 13.4 12.8

Candidate A vs ISBT

1:20 1:100 1:500 1:2500 1:20 1:100 1:500 1:2500

R1 R2 R3 R4 CA1 CA2 CA3 CA4

AVG 16.9 15.4 13.8 12.5 16.1 14.5 13.3 11.9

STDEV 1.0 0.9 1.0 1.1 0.8 0.8 0.9 1.0

SE 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Relative Reaction Diameter (%) at Each Dilution (Candidate A vs ISBT) 95.4% 94.5% 96.4% 94.9%

Candidate B vs ISBT

1:20 1:100 1:500 1:2500 1:20 1:100 1:500 1:2500

R1 R2 R3 R4 CB1 CB2 CB3 CB4

AVG 17.2 15.7 14.5 13.2 17.0 15.1 13.9 12.5

STDEV 0.6 0.7 0.9 0.9 0.7 0.9 0.9 1.1

SE 0.1 0.1 0.2 0.2 0.1 0.2 0.2 0.2

Relative Reaction Diameter (%) at Each Dilution (Candidate B vs ISBT) 98.6% 96.3% 95.5% 94.6%

Guinea pig assay with live M. bovis  sensitisation P18

Induration diameter (mm)

Induration Diameter

Induration Diameter

Induration diameter (mm)

Induration diameter (mm)

Induration Diameter (mm) at each Dilution for ISBT (R), Candidate A (CA), and Candidate B (CB) 

R CA

Induration diameter (mm)

Experiment 1A

Induration diameter (mm)

R CB

P18

P18
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ICS Table 2.

1:20 1:100 1:500 1:2500 1:20 1:100 1:500 1:2500

P18 R1 R2 R3 R4 CA1 CA2 CA3 CA4

Animal A1 15.8 16.0 15.3 12.9 15.3 12.4 11.6 11.5

Animal A2 16.0 16.0 14.7 13.1 15.7 14.7 12.6 11.6

Animal A3 16.6 15.3 13.5 13.1 16.0 14.5 14.3 11.6

Animal A4 18.0 15.9 13.2 13.2 16.9 15.3 14.5 12.9

Animal A5 18.0 16.5 15.1 13.2 15.2 13.7 12.8 12.4

Animal A6 19.9 17.6 15.7 15.5 14.2 14.4 13.8 13.1

Animal A7 16.9 14.8 12.4 11.2 16.0 13.5 11.1 9.0

Animal A8 17.0 15.6 14.1 12.2 17.8 15.6 13.6 13.7

Experiment 1B

P18 R1 R2 R3 R4 CA1 CA2 CA3 CA4

Animal B1 17.9 16.1 15.3 14.3 17.5 16.2 14.6 13.3

Animal B2 17.1 16.4 14.6 12.7 17.8 15.2 13.3 11.4

Animal B3 16.5 14.9 14.2 13.4 16.6 13.7 14.5 13.2

Animal B4 16.3 14.5 12.7 11.4 16.0 13.8 12.5 12.0

Animal B5 17.6 15.4 13.6 12.6 16.7 14.3 12.6 11.4

Animal B6 17.1 15.5 14.1 13.0 17.0 16.1 14.9 13.8

Animal B7 15.6 14.8 14.7 13.7 16.2 13.2 12.3 10.5

Animal B8 16.8 16.3 14.9 13.0 17.1 15.1 14.2 11.0

Experiment 2A

P18 R1 R2 R3 R4 CA1 CA2 CA3 CA4

Animal A1 17.9 15.3 14.3 12.6 17.6 15.0 14.4 11.7

Animal A2 16.0 13.6 12.2 10.9 15.5 14.7 13.7 11.5

Animal A3 16.2 13.7 12.0 11.2 15.3 12.8 12.8 10.8

Animal A4 16.9 14.7 13.2 12.8 16.1 14.4 12.8 11.3

Animal A5 17.2 15.6 13.9 12.7 16.4 15.1 13.6 11.6

Animal A6 16.9 15.9 14.3 12.4 15.9 14.2 13.0 10.7

Animal A7 17.2 15.8 15.0 13.8 16.4 13.6 13.4 11.4

Animal A8 16.6 14.3 12.6 9.7 17.2 15.7 13.7 12.4

Experiment 2B

P18 R1 R2 R3 R4 CA1 CA2 CA3 CA4

Animal B1 17.8 15.9 13.9 12.8 16.0 14.2 12.4 10.8

Animal B2 17.1 15.4 14.4 13.2 17.2 15.2 13.4 13.1

Animal B3 17.3 14.9 14.6 13.9 16.8 14.8 13.9 12.6

Animal B4 16.6 14.9 12.9 11.1 16.6 15.4 12.7 10.2

Animal B5 18.0 16.9 14.5 12.2 17.2 16.2 14.9 13.1

Animal B6 17.8 16.4 15.4 12.5 16.0 15.6 15.0 14.2

Animal B7 17.3 15.2 15.3 13.8 16.3 14.6 13.5 12.9

Animal B8 17.4 16.5 14.9 14.9 17.4 15.7 14.6 13.3

Experiment 3A

P18 R1 R2 R3 R4 CA1 CA2 CA3 CA4

Animal A1 16.2 15.5 14.4 12.6 16.4 15.3 13.1 11.6

Animal A2 15.5 14.5 13.4 13.1 15.3 15.0 13.9 11.8

Animal A3 15.7 14.8 14.0 12.3 16.2 14.3 13.5 12.2

Animal A4 16.8 15.3 13.6 12.6 16.3 14.9 13.1 12.2

Animal A5 17.3 15.2 13.5 11.7 16.0 14.8 14.0 12.9

Animal A6 16.2 15.7 13.9 12.6 15.9 15.2 14.8 13.8

Animal A7 16.5 15.3 13.8 12.5 16.2 14.9 13.6 12.2

Animal A8 17.5 16.2 13.8 12.4 17.1 14.9 12.6 11.3

Experiment 3B

P18 R1 R2 R3 R4 CA1 CA2 CA3 CA4

Animal B1 17.3 16.3 14.9 13.3 18.9 16.6 14.7 12.9

Animal B2 17.8 15.4 14.6 13.2 17.2 15.2 14.3 13.0

Animal B3 17.2 14.8 14.0 13.1 17.4 16.1 14.2 12.4

Animal B4 17.7 16.3 14.6 13.3 16.8 15.3 14.1 13.3

Animal B5 17.6 16.2 14.6 13.9 17.5 15.6 14.0 12.8

Animal B6 17.5 15.9 14.9 13.5 17.5 15.7 14.9 13.9

Animal B7 16.9 15.5 17.0 15.1 17.3 13.6 13.7 12.6

Animal B8 17.5 15.8 13.8 13.8 16.6 14.9 13.4 12.8

Candidate A vs ISBT

1:20 1:100 1:500 1:2500 1:20 1:100 1:500 1:2500

R1 R2 R3 R4 CA1 CA2 CA3 CA4

AVG 16.9 15.4 13.8 12.5 16.1 14.5 13.3 11.9

STDEV 1.0 0.9 1.0 1.1 0.8 0.8 0.9 1.0

SE 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Relative Reaction Diameter (%) at Each Dilution (Candidate A vs ISBT) 95.4% 94.5% 96.4% 94.9%

Candidate B vs ISBT

1:20 1:100 1:500 1:2500 1:20 1:100 1:500 1:2500

R1 R2 R3 R4 CB1 CB2 CB3 CB4

AVG 17.2 15.7 14.5 13.2 17.0 15.1 13.9 12.5

STDEV 0.6 0.7 0.9 0.9 0.7 0.9 0.9 1.1

SE 0.1 0.1 0.2 0.2 0.1 0.2 0.2 0.2

Relative Reaction Diameter (%) at Each Dilution (Candidate B vs ISBT) 98.6% 96.3% 95.5% 94.6%

Guinea pig assay with live M. bovis  sensitisation P18

Induration diameter (mm)

Induration Diameter

Induration Diameter

Induration diameter (mm)

Induration diameter (mm)

Induration Diameter (mm) at each Dilution for ISBT (R), Candidate A (CA), and Candidate B (CB) 

R CA

Induration diameter (mm)

Experiment 1A

Induration diameter (mm)

R CB

P18

P18
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Table ICS 3. Tuberculin Reactions in Experimentally Infected Cattle 

 

 
 

ICS Table 3.

1:1 1:5 1:1 1:5 1:1 1:5

P6 R1 R2 CA1 CA2 CB1 CB2

Animal 1 23.0 24.0 21.0 18.0 24.0 17.0

Animal 2 12.0 9.0 11.0 14.0 10.0 4.0

Animal 3 19.0 11.0 28.0 18.0 22.0 13.0

Animal 4 11.0 10.0 19.0 12.0 11.0 12.0

Animal 5 9.0 9.0 6.0 10.0 12.0 9.0

Animal 6 24.0 23.0 30.0 18.0 17.0 15.0

Animal 7 18.0 12.0 20.0 10.0 21.0 10.0

AVG 16.6 14.0 19.3 14.3 16.7 11.4

STDEV 6.0 6.6 8.6 3.7 5.8 4.3

SE 2.3 2.5 3.2 1.4 2.2 1.6

1:1 1:5 1:1 1:5 1:1 1:5

P6 R1 R2 CA1 CA2 CB1 CB2

Animal 1 19.0 22.0 21.0 12.0 14.0 11.0

Animal 2 34.0 18.0 21.0 12.0 34.0 20.0

Animal 3 8.0 8.0 11.0 7.0 9.0 10.0

Animal 4 13.0 10.0 14.0 10.0 9.0 4.0

Animal 5 16.0 10.0 13.0 11.0 16.0 12.0

Animal 6 8.0 10.0 10.0 6.0 15.0 13.0

AVG 16.3 13.0 15.0 9.7 16.2 11.7

STDEV 9.7 5.6 4.9 2.6 9.2 5.2

SE 4.0 2.3 2.0 1.1 3.8 2.1

1:1 1:5 1:1 1:5 1:1 1:5

P6 R1 R2 CA1 CA2 CB1 CB2

Animal 1 19.0 12.0 22.0 11.0 11.0 10.0

Animal 2 20.0 10.0 14.0 9.0 17.0 14.0

Animal 3 10.0 13.0 18.0 14.0 13.0 10.0

Animal 4 13.0 10.0 16.0 13.0 11.0 6.0

Animal 5 17.0 10.0 10.0 14.0 17.0 13.0

Animal 6 14.0 11.0 14.0 11.0 16.0 9.0

AVG 15.5 11.0 15.7 12.0 14.2 10.3

STDEV 3.8 1.3 4.1 2.0 2.9 2.9

SE 1.6 0.5 1.7 0.8 1.2 1.2

1:1 1:5 1:1 1:5 1:1 1:5

R1 R2 CA1 CA2 CB1 CB2

AVG (3 Expts) 16.2 12.7 16.8 12.1 15.7 11.2

STDEV 6.5 5.0 6.3 3.4 6.2 4.0

SE 1.6 1.2 1.5 0.8 1.5 1.0

Total 'Positive' 19 19 19 19 19 19

Total 'Suspect' 0 0 0 0 0 0

Total 'Negative' 0 0 0 0 0 0

 'Positive' : 4.0 mm or more

 'Suspect' : 2.0 - 3.9 mm

 'Negative' : 0.0  - 1.9 mm

Experiment 1

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) 

or Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

Experiment 2

Experiment 3

Summary Data: Skin Thickness Increase (mm)

CA CB

Summary Data: Skin Thickness Increase (mm)

Tuberculin Reactions in Experimentally Infected Cattle P6

P6

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) 

or Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

R CA CB

R CA CB

R

R CA CB
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Table ICS 3. Tuberculin Reactions in Experimentally Infected Cattle 

 

 
  

ICS Table 3.

1:1 1:5 1:1 1:5 1:1 1:5

P14 R1 R2 CA1 CA2 CB1 CB2

Animal 1 15.0 6.0 14.5 8.0 7.0 8.5

Animal 2 12.5 6.5 14.0 10.5 8.0 5.0

Animal 3 12.0 11.0 13.5 11.0 14.5 9.5

Animal 4 10.5 9.0 14.0 12.0 11.0 7.0

Animal 5 13.0 9.5 13.5 11.0 12.0 9.0

Animal 6 15.5 9.5 10.0 8.5 12.5 6.0

AVG 13.1 8.6 13.3 10.2 10.8 7.5

STDEV 1.9 1.9 1.6 1.6 2.8 1.8

SE 0.8 0.8 0.7 0.6 1.2 0.7

1:1 1:5 1:1 1:5 1:1 1:5

P14 R1 R2 CA1 CA2 CB1 CB2

Animal 1 12.5 9.5 12.5 7.5 10.0 9.0

Animal 2 9.0 10.0 10.0 9.0 7.5 6.5

Animal 3 13.0 10.5 14.0 10.0 16.0 7.0

Animal 4 13.5 5.5 9.5 9.0 9.0 7.5

Animal 5 18.0 10.5 14.5 11.5 16.5 12.5

Animal 6 5.0 5.0 7.0 3.0 7.0 5.0

AVG 11.8 8.5 11.3 8.3 11.0 7.9

STDEV 4.4 2.5 2.9 2.9 4.2 2.6

SE 1.8 1.0 1.2 1.2 1.7 1.1

1:1 1:5 1:1 1:5 1:1 1:5

P14 R1 R2 CA1 CA2 CB1 CB2

Animal 1 16.0 11.0 16.0 11.5 13.0 11.0

Animal 2 14.5 10.5 17.0 9.0 14.5 11.0

Animal 3 10.0 8.0 13.5 11.5 11.5 7.0

Animal 4 8.0 6.0 7.5 6.0 7.0 5.0

Animal 5 8.0 4.5 6.0 6.0 8.0 6.0

Animal 6 10.0 9.5 11.0 7.5 10.5 9.0

AVG 11.1 8.3 11.8 8.6 10.8 8.2

STDEV 3.4 2.6 4.5 2.5 2.9 2.6

SE 1.4 1.1 1.8 1.0 1.2 1.0

1:1 1:5 1:1 1:5 1:1 1:5

R1 R2 CA1 CA2 CB1 CB2

AVG (3 Expts) 12.0 8.4 12.1 9.0 10.9 7.9

STDEV 3.3 2.2 3.2 2.4 3.2 2.2

SE 0.8 0.5 0.7 0.6 0.7 0.5

Total 'Positive' 18 18 18 17 18 18

Total 'Suspect' 0 0 0 1 0 0

Total 'Negative' 0 0 0 0 0 0

 'Positive' : 4.0 mm or more

 'Suspect' : 2.0 - 3.9 mm

 'Negative' : 0.0  - 1.9 mm

Experiment 1

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) 

or Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

Experiment 2

Experiment 3

Summary Data: Skin Thickness Increase (mm)

R CA CB

Summary Data: Skin Thickness Increase (mm)

Tuberculin Reactions in Experimentally Infected Cattle P14

P14

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) 

or Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

R CA CB

R CA CB

R CA CB
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Table ICS 4. Tuberculin Reactions in Naturally Sensitised ‘Reactor’ Cattle 

 

 
 

 

  

ICS Table 4

1:1 1:5 1:1 1:5 1:1 1:5

P2 R1 R2 CA1 CA2 CB1 CB2

Animal 1 9.0 6.0 6.0 4.0 5.0 5.0

Animal 2 16.0 11.0 11.0 5.0 15.0 5.0

Animal 3 15.0 7.0 19.0 5.0 10.0 4.0

Animal 4 14.0 11.0 5.0 5.0 8.0 5.0

Animal 5 11.0 9.0 15.0 12.0 15.0 7.0

Animal 6 13.0 9.0 11.0 8.0 18.0 9.0

Animal 7 13.0 7.0 4.0 5.0 7.0 2.0

Animal 8 9.0 7.0 11.0 5.0 5.0 5.0

Animal 9 13.0 8.0 11.0 4.0 8.0 8.0

Animal 10 15.0 11.0 11.0 8.0 7.0 5.0

AVG 12.8 8.6 10.4 6.1 9.8 5.5

STDEV 2.4 1.9 4.6 2.5 4.6 2.0

SE 0.8 0.6 1.4 0.8 1.5 0.6

1:1 1:5 1:1 1:5 1:1 1:5

R1 R2 CA1 CA2 CB1 CB2

AVG (3 Expts) 12.8 8.6 10.4 6.1 9.8 5.5

STDEV 2.4 1.9 4.6 2.5 4.6 2.0

SE 0.8 0.6 1.4 0.8 1.5 0.6

Total 'Positive' 10 10 10 10 10 9

Total 'Suspect' 0 0 0 0 0 1

Total 'Negative' 0 0 0 0 0 0

 'Positive' : 4.0 mm or more

 'Suspect' : 2.0-3.9 mm

 'Negative' : 0.0-1.9 mm

P2

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) or 

Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

R CA CB

Tuberculin Reactions in Naturally Sensitised 'Reactor' Cattle P2

Experiment 1

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) or 

Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

R CA CB
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Table ICS 4. Tuberculin Reactions in Naturally Sensitised ‘Reactor’ Cattle 

 
  

ICS Table 4

1:1 1:5 1:1 1:5 1:1 1:5

P3 R1 R2 CA1 CA2 CB1 CB2

Animal 1 2.8 2.2 2.3 2.4 3.3 2.4

Animal 2 5.8 4.9 6.2 3.6 7.3 3.8

Animal 3 5.4 3.8 4.6 2.8 5.0 3.1

Animal 4 13.0 9.4 11.8 7.7 5.9 6.5

Animal 5 3.0 4.2 4.6 4.7 5.9 4.7

Animal 6 10.0 5.6 11.9 6.5 12.6 9.3

AVG 6.7 5.0 6.9 4.6 6.7 5.0

STDEV 4.0 2.4 4.0 2.1 3.2 2.6

SE 1.7 1.0 1.6 0.9 1.3 1.0

1:1 1:5 1:1 1:5 1:1 1:5

P3 R1 R2 CA1 CA2 CB1 CB2

Animal 1 4.4 3.0 3.4 4.1 5.7 3.1

Animal 2 10.0 6.9 8.8 5.5 9.4 5.4

Animal 3 10.1 9.6 11.8 7.0 9.6 9.0

Animal 4 7.8 5.1 7.1 4.9 5.8 2.9

Animal 5 9.6 8.7 11.8 6.5 10.7 7.8

Animal 6 5.4 0.6 5.4 3.7 5.1 2.0

AVG 7.9 5.7 8.1 5.3 7.7 5.0

STDEV 2.5 3.4 3.4 1.3 2.4 2.9

SE 1.0 1.4 1.4 0.5 1.0 1.2

1:1 1:5 1:1 1:5 1:1 1:5

P3 R1 R2 CA1 CA2 CB1 CB2

Animal 1 7.0 3.2 7.4 6.4 7.0 5.9

Animal 2 3.5 4.7 6.2 2.4 6.6 4.7

Animal 3 5.8 1.2 2.1 2.1 4.0 1.8

Animal 4 6.7 5.7 4.1 5.5 5.5 1.7

Animal 5 4.7 5.6 7.7 2.6 6.1 3.3

Animal 6 5.5 2.6 6.0 3.1 5.8 4.6

AVG 5.5 3.8 5.6 3.7 5.8 3.7

STDEV 1.3 1.8 2.1 1.8 1.0 1.7

SE 0.5 0.7 0.9 0.7 0.4 0.7

1:1 1:5 1:1 1:5 1:1 1:5

R1 R2 CA1 CA2 CB1 CB2

AVG (3 Expts) 6.7 4.8 6.8 4.5 6.7 4.6

STDEV 3.0 2.5 3.3 1.9 2.0 2.2

SE 0.7 0.6 0.8 0.4 0.6 0.6

Total 'Positive' 15 11 15 10 17 9

Total 'Suspect' 3 5 3 8 1 7

Total 'Negative' 0 2 0 0 0 2

 'Positive' : 4.0 mm or more

 'Suspect' : 2.0-3.9 mm

 'Negative' : 0.0-1.9 mm

Experiment 2

Summary Data: Skin Thickness Increase (mm)

R CA CB

Tuberculin Reactions in Naturally Sensitised 'Reactor' Cattle P3

Experiment 1

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) or 

Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

R CA CB

P3

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) or 

Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

R CA CB

Experiment 3

Summary Data: Skin Thickness Increase (mm)

R CA CB
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Table ICS 4. Tuberculin Reactions in Naturally Sensitised ‘Reactor’ Cattle 

 

 
  

ICS Table 4

1:1 1:5 1:1 1:5 1:1 1:5

P8 R1 R2 CA1 CA2 CB1 CB2

Animal 1 9.0 7.0 12.0 7.0 9.0 3.0

Animal 2 8.0 5.0 10.0 4.0 4.0 3.0

Animal 3 6.0 5.0 7.0 3.0 7.0 5.0

Animal 4 5.0 4.0 7.0 5.0 5.0 4.0

Animal 5 6.0 0.0 4.0 4.0 4.0 3.0

Animal 6 7.0 5.0 6.0 3.0 8.0 5.0

AVG 6.8 4.3 7.7 4.3 6.2 3.8

STDEV 1.5 2.3 2.9 1.5 2.1 1.0

SE 0.6 1.0 1.2 0.6 0.9 0.4

1:1 1:5 1:1 1:5 1:1 1:5

P8 R1 R2 CA1 CA2 CB1 CB2

Animal 1 8.0 4.0 8.0 5.0 7.0 2.0

Animal 2 5.0 3.0 4.0 4.0 5.0 4.0

Animal 3 6.0 5.0 8.0 4.0 7.0 4.0

Animal 4 5.0 3.0 9.0 5.0 7.0 2.0

Animal 5 13.0 6.0 11.0 7.0 13.0 6.0

Animal 6 7.0 1.0 11.0 8.0 12.0 4.0

AVG 7.3 3.7 8.5 5.5 8.5 3.7

STDEV 3.0 1.8 2.6 1.6 3.2 1.5

SE 1.2 0.7 1.1 0.7 1.3 0.6

1:1 1:5 1:1 1:5 1:1 1:5

P8 R1 R2 CA1 CA2 CB1 CB2

Animal 1 8.0 4.0 15.0 7.0 5.0 4.0

Animal 2 7.0 4.0 5.0 7.0 5.0 5.0

Animal 3 7.0 4.0 14.0 7.0 12.0 8.0

Animal 4 19.0 12.0 22.0 12.0 19.0 16.0

Animal 5 4.0 3.0 5.0 2.0 5.0 2.0

Animal 6 15.0 10.0 16.0 12.0 15.0 10.0

AVG 10.0 6.2 12.8 7.8 10.2 7.5

STDEV 5.7 3.8 6.7 3.8 6.1 5.0

SE 2.3 1.6 2.7 1.5 2.5 2.1

1:1 1:5 1:1 1:5 1:1 1:5

R1 R2 CA1 CA2 CB1 CB2

AVG (3 Expts) 8.1 4.7 9.7 5.9 8.3 5.0

STDEV 3.8 2.6 4.9 2.4 4.2 3.5

SE 0.9 0.7 1.1 0.7 1.0 0.8

Total 'Positive' 18 13 18 15 18 12

Total 'Suspect' 0 3 0 3 0 6

Total 'Negative' 0 2 0 0 0 0

 'Positive' : 4.0 mm or more

 'Suspect' : 2.0-3.9 mm

 'Negative' : 0.0-1.9 mm

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) or 

Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

Tuberculin Reactions in Naturally Sensitised 'Reactor' Cattle P8

Experiment 1
CA CBR

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) or 

Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

P8

Summary Data: Skin Thickness Increase (mm)

Summary Data: Skin Thickness Increase (mm)

R CA CB

R CA CBExperiment 2

Experiment 3 R CA CB
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Table ICS 4. Tuberculin Reactions in Naturally Sensitised ‘Reactor’ Cattle 

 

 

ICS Table 4

1:1 1:5 1:1 1:5 1:1 1:5

P9 R1 R2 CA1 CA2 CB1 CB2

Animal 1 5.4 3.5 5.9 3.3 5.2 4.3

Animal 2 11.9 7.2 9.5 7.2 9.9 6.5

Animal 3 11.0 7.1 24.0 5.8 14.4 7.8

Animal 4 4.1 4.1 5.0 3.2 8.2 4.7

Animal 5 4.2 3.0 3.9 2.6 4.6 3.4

Animal 6 8.0 2.8 7.2 5.6 6.2 5.7

AVG 7.4 4.6 9.3 4.6 8.1 5.4

STDEV 3.4 2.0 7.5 1.8 3.7 1.6

SE 1.4 0.8 3.1 0.8 1.5 0.7

1:1 1:5 1:1 1:5 1:1 1:5

P9 R1 R2 CA1 CA2 CB1 CB2

Animal 1 6.2 5.4 6.2 5.2 6.2 1.0

Animal 2 2.2 1.2 4.9 0.2 1.9 1.4

Animal 3 4.4 4.2 8.7 7.2 10.8 6.7

Animal 4 9.3 4.2 9.4 4.5 6.4 5.6

Animal 5 0.4 0.3 1.5 0.7 0.9 0.2

Animal 6 8.7 7.7 6.6 5.8 12.0 6.4

AVG 5.2 3.8 6.2 3.9 6.4 3.5

STDEV 3.5 2.7 2.8 2.8 4.5 3.0

SE 1.4 1.1 1.2 1.2 1.8 1.2

1:1 1:5 1:1 1:5 1:1 1:5

P9 R1 R2 CA1 CA2 CB1 CB2

Animal 1 6.0 3.9 5.6 4.6 4.9 4.3

Animal 2 7.9 7.8 6.9 5.0 9.9 5.5

Animal 3 9.6 8.5 11.5 4.0 8.3 8.1

Animal 4 13.3 12.7 10.9 6.6 7.9 8.8

Animal 5 4.5 2.1 3.7 3.1 3.7 2.8

Animal 6 6.6 6.0 9.5 6.9 8.1 5.2

AVG 8.0 6.8 8.0 5.0 7.1 5.8

STDEV 3.1 3.8 3.1 1.5 2.3 2.3

SE 1.3 1.5 1.3 0.6 1.0 0.9

1:1 1:5 1:1 1:5 1:1 1:5

R1 R2 CA1 CA2 CB1 CB2

AVG (3 Expts) 6.9 5.1 7.8 4.5 7.2 4.9

STDEV 3.7 3.2 5.3 2.1 3.6 2.6

SE 0.8 0.7 1.1 0.5 0.8 0.6

Total 'Positive' 16 11 15 11 15 13

Total 'Suspect' 1 5 2 5 1 2

Total 'Negative' 1 2 1 2 2 3

 'Positive' : 4.0 mm or more

 'Suspect' : 2.0-3.9 mm

 'Negative' : 0.0-1.9 mm

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) or 

Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

Tuberculin Reactions in Naturally Sensitised 'Reactor' Cattle P9

Summary Data: Skin Thickness Increase (mm)

Experiment 1
R CA CB

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) or 

Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

Summary Data: Skin Thickness Increase (mm)

R CA CBP9

CB

R CAExperiment 2

Experiment 3

CB

R CA
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Table ICS 4. Tuberculin Reactions in Naturally Sensitised ‘Reactor’ Cattle 

 

 
  

ICS Table 4

1:1 1:5 1:1 1:5 1:1 1:5

P13 R1 R2 CA1 CA2 CB1 CB2

Animal 1 5.0 2.0 7.0 5.0 4.0 3.0

Animal 2 4.0 3.0 4.0 3.0 5.0 1.0

Animal 3 0.0 0.0 2.0 2.0 2.0 2.0

Animal 4 3.0 0.0 2.0 0.0 3.0 2.0

Animal 5 1.5 0.5 2.5 1.5 2.5 1.5

Animal 6 1.0 0.0 1.0 0.0 2.0 0.0

AVG 2.4 0.9 3.1 1.9 3.1 1.6

STDEV 1.9 1.3 2.2 1.9 1.2 1.0

SE 0.8 0.5 0.9 0.8 0.5 0.4

1:1 1:5 1:1 1:5 1:1 1:5

P13 R1 R2 CA1 CA2 CB1 CB2

Animal 1 2.0 0.0 3.0 0.0 0.0 0.0

Animal 2 4.0 2.0 3.0 2.0 5.0 2.0

Animal 3 4.0 3.0 3.0 3.0 3.0 3.0

Animal 4 4.0 3.0 4.0 4.0 4.0 3.0

Animal 5 2.5 1.5 1.5 1.0 2.5 2.0

Animal 6 0.0 0.0 0.0 0.0 0.0 0.0

AVG 2.8 1.6 2.4 1.7 2.4 1.7

STDEV 1.6 1.4 1.4 1.6 2.1 1.4

SE 0.7 0.6 0.6 0.7 0.8 0.6

1:1 1:5 1:1 1:5 1:1 1:5

P13 R1 R2 CA1 CA2 CB1 CB2

Animal 1 4.0 2.0 3.0 2.0 3.0 2.0

Animal 2 0.0 0.0 0.0 0.0 1.0 0.0

Animal 3 12.0 8.0 10.0 8.0 13.0 11.0

Animal 4 1.0 1.0 1.0 1.0 1.0 0.5

Animal 5 3.0 2.0 1.0 1.0 3.0 1.0

Animal 6 6.0 5.0 7.0 7.0 6.0 0.0

AVG 4.3 3.0 3.7 3.2 4.5 2.4

STDEV 4.3 3.0 4.0 3.4 4.5 4.3

SE 1.8 1.2 1.6 1.4 1.9 1.7

1:1 1:5 1:1 1:5 1:1 1:5

R1 R2 CA1 CA2 CB1 CB2

AVG (3 Expts) 3.2 1.8 3.1 2.3 3.3 1.9

STDEV 2.9 2.0 2.5 2.2 3.0 2.6

SE 0.7 0.5 0.6 0.6 0.7 0.6

Total 'Positive' 8 2 5 4 6 1

Total 'Suspect' 4 7 7 5 8 8

Total 'Negative' 6 9 6 9 4 9

 'Positive' : 4.0 mm or more

 'Suspect' : 2.0-3.9 mm

 'Negative' : 0.0-1.9 mm

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) or 

Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

Tuberculin Reactions in Naturally Sensitised 'Reactor' Cattle P13

Note: Animals did not conform to 

selection criteria for testing. Data 

not included in summary 

calculations.

Summary Data: Skin Thickness Increase (mm)

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) or 

Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

Experiment 1
R CA CB

Summary Data: Skin Thickness Increase (mm)

R CA CBP13

R CA CB

Experiment 2

Experiment 3

R CA CB
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Table ICS 4. Tuberculin Reactions in Naturally Sensitised ‘Reactor’ Cattle 

 

 
  

ICS Table 4

1:1 1:5 1:1 1:5 1:1 1:5

P15 R1 R2 CA1 CA2 CB1 CB2

Animal 1 0.5 -0.7 -0.6 -0.2 2.0 -0.3

Animal 2 4.6 4.6 5.5 5.0 4.8 5.5

Animal 3 6.8 4.8 6.9 3.5 6.4 5.0

Animal 4 4.3 3.1 2.4 0.2 2.4 2.9

Animal 5 8.8 9.8 10.3 11.7 13.6 16.9

Animal 6 4.8 2.8 5.7 2.6 6.0 1.7

AVG 5.0 4.1 5.0 3.8 5.9 5.3

STDEV 2.8 3.4 3.8 4.3 4.2 6.1

SE 1.1 1.4 1.5 1.8 1.7 2.5

1:1 1:5 1:1 1:5 1:1 1:5

P15 R1 R2 CA1 CA2 CB1 CB2

Animal 1 3.8 3.1 3.9 1.7 3.8 2.1

Animal 2 4.4 3.2 4.3 2.7 4.0 3.1

Animal 3 0.9 6.7 12.4 5.9 9.3 7.0

Animal 4 10.7 7.2 10.8 6.3 12.7 8.4

Animal 5 -0.1 1.4 3.1 2.0 3.5 1.9

Animal 6 1.6 1.7 3.8 2.4 2.6 2.9

AVG 3.6 3.9 6.4 3.5 6.0 4.2

STDEV 3.9 2.5 4.1 2.0 4.1 2.8

SE 1.6 1.0 1.7 0.8 1.7 1.1

1:1 1:5 1:1 1:5 1:1 1:5

P15 R1 R2 CA1 CA2 CB1 CB2

Animal 1 11.8 6.4 11.7 3.9 8.9 7.4

Animal 2 2.8 4.0 3.8 3.5 3.9 5.2

Animal 3 2.3 0.8 2.8 3.0 1.5 3.9

Animal 4 6.3 3.6 5.6 3.2 17.0 4.5

Animal 5 -0.3 0.6 0.3 -0.7 0.0 0.1

Animal 6 5.1 2.4 4.4 2.6 6.0 2.9

AVG 4.7 3.0 4.8 2.6 6.2 4.0

STDEV 4.2 2.2 3.8 1.7 6.2 2.4

SE 1.7 0.9 1.6 0.7 2.5 1.0

1:1 1:5 1:1 1:5 1:1 1:5

R1 R2 CA1 CA2 CB1 CB2

AVG (3 Expts) 4.4 3.6 5.4 3.3 6.0 4.5

STDEV 3.8 2.8 4.1 3.1 5.0 4.2

SE 0.8 0.6 0.9 0.7 1.1 0.9

Total 'Positive' 10 7 10 4 10 8

Total 'Suspect' 3 6 6 10 6 6

Total 'Negative' 5 5 2 4 2 4

 'Positive' : 4.0 mm or more

 'Suspect' : 2.0-3.9 mm

 'Negative' : 0.0-1.9 mm

Tuberculin Reactions in Naturally Sensitised 'Reactor' Cattle P15

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) or 

Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

Experiment 3

CB
Experiment 1

R CA

Summary Data: Skin Thickness Increase (mm)

Summary Data: Skin Thickness Increase (mm)

Skin Thickness Increase (mm) at each Dilution: Undilute (1:1) or 

Diluted (1:5) for ISBT (R), Candidate A (CA), and Candidate B (CB) 

R CA CBP15

R CA CB

R CA CBExperiment 2



AHG on on Replacement of the International Standard Bovine Tuberculin/Nov. 2019 Annex 3 (contd) 

Biological Standards Commission/February 2020 51 

Table S1. Potency estimates for candidate A (IU/ampoule): Heat-inactivated M. bovis in 

mineral oil sensitisation 

     

Lab code Assay 1 Assay 2 Assay 3 GM 

A 34275 36442 36656 35775 

B 19910 9129 11763 12883 

C  Pr 34026 27317 30488 

D 19400  Pr 50047 31159 

E 16510 19260 15893 17161 

F 35801 22875 28803 28679 

G 86530 46861  NP 63678 

H  Pr Pr  Pr   - 

I 32741 31810 34667 33051 

J NP  22394  NP 22394 

GM (all assays) 27136 

GM (all assays; weighted) 26705 

GM (of lab GM) 27873 

Inter-lab GCV 58% 

 

 

 

Table S2: Potency estimates for candidate B (IU/ampoule): Heat-inactivated M. bovis in 

mineral oil sensitisation 

  

Lab code Assay 1 Assay 2 Assay 3 GM 

A 42309 70746 55745 55053 

B 31964 48282 48308 42088 

C 22295 38885 32848 30537 

D 30178 46576 77918 47845 

E 26911 35445 41708 34138 

F  NL 51312 50205 50755 

G 43297 48703 55930 49040 

H NP   Pr  NP -  

I 106436 55760 55184 68930 

J 44374  NP 32493 37971 

GM (all assays) 45062 

GM (all assays; weighted) 44722 

GM (of lab GM) 44975 

Inter-lab GCV 29% 

 

NL:  Non-Linearity (p<0.01)    GM:  Geometric Mean 

NP:  Non-Parallelism (p<0.01)   GCV:  Geometric Coefficient of Variation 

Pr:  Assay precision requirement not met 
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Table S3. Potency estimates for candidate A (IU/ampoule): Live M. bovis sensitisation 

     

Lab code Assay 1 Assay 2 Assay 3 GM 

C 53088 Pr Pr - 

J 13210 42916 45152 29471 

GM (all assays) - 

GM (all assays; weighted) - 

GM (of lab GM) - 

Inter-lab GCV - 

 

 

 

Table S4.  Potency estimates for sample B (candidate B) (IU/ampoule): Live M. bovis 

sensitisation 

     

Lab code Assay 1 Assay 2 Assay 3 GM 

C Pr Pr 47804 - 

J 32904 32156 38898 34526 

GM (all assays) - 

GM (all assays; weighted) - 

GM (of lab GM) - 

Inter-lab GCV - 

 

NL:  Non-Linearity (p<0.01)    GM:  Geometric Mean 

NP:  Non-Parallelism (p<0.01)   GCV:  Geometric Coefficient of Variation 

Pr:  Assay precision requirement not met 

__________ 
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Annex 4 

 

OIE Procedure for Validation and Certification of Diagnostic Assays 
OIE approval of application for a new, shortened protocol  

for Check & Trace Salmonella (CTS) 

Validation Studies Abstract – Supplementary Data 
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General information of Check&Trace Salmonella 
 
Disease: Salmonellosis 
Pathogen Agent: Salmonella spp. 
Type of Assay: The Check&Trace Salmonella (CTS) kit  is a multiplex LDR PCR reaction followed by 
detection on a diagnostic micro array. 
 
Purpose of Assay: Certified by the OIE as  fit  for rapid  (molecular) confirmation and serotyping of 
presumptive Salmonella spp. of the following 22 serotypes: 
Agona, Anatum, Bredeney, Derby, Dublin, Enteritidis, Hadar, Heidelberg, Indiana, Infantis, Kottbus, 
Mbandaka,  Montevideo,  Newport,  Paratyphi  B,  Paratyphi  B  v.  Java,  Saintpaul,  Senftenberg, 
Tennessee, Typhimurium (and its monophasic variant 1,4,[5],12:i:) and Virchow. 
 

Name of the diagnostic kit: Check&Trace Salmonella 
Manufacturer: Check‐Points 
OIE Registration Number: 20110106 
Date of Registration: May 2011 / Renewal May 2016 / Amended May 2020 
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Species and Specimen:  for  the  species  see purpose of  the assay above. The  test  can be used  to 
confirm and  identify strains considered  to be Salmonella. These  isolates may have been obtained 
using a range of regularly applied Salmonella tests. 

If the ISO method for Salmonella is used (ISO 6579), the isolates must be sampled from a pure culture 
on the Nutrient Agar medium (step 9.5.2. on the ISO standard) to confirm “Salmonella” and to type 
with CTS. 

The medium on which they are cultured  is not relevant. The validation has been carried out using 
non selective agar (Nutrient Agar), but the outcome of the test is independent from the medium used 
(see reference: A. Brisabois – MedVetNet June 2008). 
Only pure cultures can be submitted to typing with CTS. If there are two strains in the same isolate, 
the  results  will  be  an  unknown  genovar  combining  the  results  of  two  different  serotypes.  A 
purification of the culture is necessary before to carry out again the CTS test. If the result of the CTS 
is still an unknown genovar,  it  is  recommended  to send  the culture  to a  reference  laboratory  for 
serotyping because it is probable a serotype not included in the database of the CTS. 
The  strains  should be  cultured  freshly prior  to  the  test. Regular  long‐term  storage  and  shipping 
conditions for Salmonella are also suitable here. 
 

1.   Information on  the kit:  General  information on  the kit  can be asked  to  info@check‐points.com. 
More technical questions can be sent to serovar@check‐points.com. 

2.   Summary of supplementary validation studies 

2.1 Background 

Check&Trace  Salmonella  (CTS)  is  a molecular  diagnostic  kit  that  allows  for  rapid  and  accurate 
Salmonella  serotyping.  CTS,  after  extended  validation,  obtained  OIE  certificate  in  2011.  This 
document provides supplementary data to the original validation study to revise the user instructions 
for the kit as registered with the OIE Secretariat for Registration of Diagnostic Kits. The experiments 
in  this  document  demonstrate  there  is  no  observed  differences  in  the  kit’s  performance  (e.g., 
sensitivity and repeatability) when adopting the shortened protocol.  

 
2.2 Objectives of this study 
 
The objective of this study was to provide supplementary validation data for Check&Trace Salmonella 
(CTS).  In  this  study,  a  new,  shortened  user  instruction  for  the  kit was  compared  to  the  original 
previously approved user instruction for the kit. This new shortened protocol changes several steps 
across the entire user  instruction, to save a total of 59 minutes  in comparison to the original user 
instruction (see Table 1). 

Table 1:  List of the changes in the protocol  
 

  Normal protocol  Short protocol  Time saving 

  Lysis  15 min  5 min  10 min 

  A  24 x 5 min  25 x 4 min  20 min 

  B  45 min  30 min  15 min 

  C  Not changed  Not changed   

  D: 1st wash  2 x 2 min  2 x 1 min  2 min 

  D: 1st blocking  5 min  3 min  2 min 

  D: 2nd blocking  10 min  5 min  5 min 

  D: Conjugation  15 min  12 min  3 min 

  D: 2nd wash  2 x 2 min  2 x 1 min  2 min 

      59 min 
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2.3 Materials and Methods 
 
This  study was performed using  the CTS  kit and  all  its  components as described  in  the original 
validation study of the OIE in 2011 and CTS manual. All experiments in this study were done using 
the same batch of these components. 
 
2.4 Results: Comparison study of the protocols 
 
2.4.1 Comparison of sensitivity of both protocols to identify Salmonella serovars 
 
The first goal of this trial was to compare the sensitivity of both protocols to correctly identify the 
Salmonella  serovars.  The  isolates  used  for  this  trial  were  serotyped  according  to  the  White‐
Kauffman‐LeMinor  scheme  in an accredited  reference  laboratory. Twenty‐two unique  serotypes 
represented by 110 strains were selected to reach this goal (Table 2). Each strain was tested twice, 
resulting in 220 independent tests. A summary of the results is shown in table 3. From this table, the 
following conclusions can be drawn: 110 out of 110 tests (100%) gave correct results with the normal 
protocol and 110 out of 110 tests (100%) with the short protocol.  

Table 2:  List of the serovars used for the study 

Serotype approved in original 
OIE application (2011) 

Serotype 
Included in 
this study 

Number of 
Strains 

1,4,[5],12:i:‐  1  Yes  5 

Agona  2  Yes  5 

Anatum  3  Yes  5 

Bredeney  4  Yes  5 

Derby  5  Yes  5 

Dublin  6  Yes  5 

Enteritidis  7  Yes  5 

Hadar  8  Yes  5 

Heidelberg  9  Yes  5 

Indiana  10  Yes  5 

Infantis  11  Yes  5 

Kottbus  12  Yes  5 

Mbandaka  13  Yes  5 

Montevideo  14  Yes  5 

Newport  15  Yes  5 

Paratyphi B  16  Yes  5 

Paratyphi B v. Java  17  Yes  5 

Saintpaul  18  Yes  5 

Senftenberg  19  Yes  5 

Tennessee  20  Yes  5 

Typhimurium  21  Yes  5 

Virchow  22  Yes  5 

  Total    110 
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Table 3:  Comparison of sensitivity of normal protocol (NP) and shortened protocol (SP) on the serotype 
level 
 

Serotype KW 
Number 
of Strains 

Number 
of Tests 

Correct 
Results 
NP 

Correct 
Results % 

NP 

Correct 
Results 
SP 

Correct 
Results % 

SP 

1,4,[5],12:i:‐  5  5  5  100%  5  100% 

Agona  5  5  5  100%  5  100% 

Anatum  5  5  5  100%  5  100% 

Bredeney  5  5  5  100%  5  100% 

Derby  5  5  5  100%  5  100% 

Dublin  5  5  5  100%  5  100% 

Enteriditis  5  5  5  100%  5  100% 

Hadar  5  5  5  100%  5  100% 

Heidelberg  5  5  5  100%  5  100% 

Indiana  5  5  5  100%  5  100% 

Infantis  5  5  5  100%  5  100% 

Kottbus  5  5  5  100%  5  100% 

Mbandaka  5  5  5  100%  5  100% 

Montevideo  5  5  5  100%  5  100% 

Newport  5  5  5  100%  5  100% 

Paratyphi B  5  5  5  100%  5  100% 

Paratyphi B v. 
Java  5  5 

5  100%  5  100% 

Saintpaul  5  5  5  100%  5  100% 

Senftenberg  5  5  5  100%  5  100% 

Tennessee  5  5  5  100%  5  100% 

Typhimurium  5  5  5  100%  5  100% 

Virchow  5  5  5  100%  5  100% 

Total   110  110  110  100%  110  100% 

 
2.4.2 Repeatability trial of the shortened protocol 

 
The same twenty‐two unique serovars, as used in the sensitivity study, were used to determine the 
repeatability of the shortened protocol. The isolates used for this trial were serotyped according to 
the White‐Kauffman‐LeMinor scheme in an accredited reference lab. Three technicians performed the 
testing,  in accordance with standardised testing protocols. The results are as shown  in the table 4. 
Each strain was tested at least twice by each technician. All technicians identified correctly 100% of all 
tested strains.   
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Table 4:  Comparison between technicians using the shortened protocol 

    Technician A  Technician B  Technician C 

Serotype KW 
Nr. 

strains 
Nr. 
tests 

Correct 
Results 

Correct 
Results % 

Nr. 
tests 

Correct 
Results 

Correct 
Results % 

Nr. 
tests 

Correct 
Results 

Correct 
Results % 

1,4,[5],12:i:‐  5  5  5  100%  3  3  100%  3  3  100% 

Agona  5  5  5  100%  3  3  100%  3  3  100% 

Anatum  5  5  5  100%  3  3  100%  3  3  100% 

Bredeney  5  5  5  100%  3  3  100%  3  3  100% 

Derby  5  5  5  100%  3  3  100%  3  3  100% 

Dublin  5  5  5  100%  3  3  100%  3  3  100% 

Enteriditis  5  5  5  100%  3  3  100%  3  3  100% 

Hadar  5  5  5  100%  3  3  100%  3  3  100% 

Heidelberg  5  5  5  100%  3  3  100%  3  3  100% 

Indiana  5  5  5  100%  3  3  100%  3  3  100% 

Infantis  5  5  5  100%  3  3  100%  3  3  100% 

Kottbus  5  5  5  100%  2  2  100%  2  2  100% 

Mbandaka  5  5  5  100%  2  2  100%  2  2  100% 

Montevideo  5  5  5  100%  2  2  100%  2  2  100% 

Newport  5  5  5  100%  2  2  100%  2  2  100% 

Paratyphi B  5  5  5  100%  2  2  100%  2  2  100% 

Paratyphi B 
v. Java 

5  5  5  100%  2  2  100%  2  2  100% 

Saintpaul  5  5  5  100%  2  2  100%  2  2  100% 

Senftenberg  5  5  5  100%  2  2  100%  2  2  100% 

Tennessee  5  5  5  100%  2  2  100%  2  2  100% 

Typhimurium  5  5  5  100%  2  2  100%  2  2  100% 

Virchow  5  5  5  100%  2  2  100%  2  2  100% 

Total   110  110  110  100%  55  55  100%  55  55  100% 

 
3. Conclusions 

In this study, there was no observed difference  in the kit’s performance (in regards to sensitivity and 
repeatability) when the samples were tested with the original submitted protocol (normal protocol) and 
the new protocol (shortened protocol). As the shortened protocol enables technicians to complete the 
CTS test in 59 minutes less time, it offers advantages in terms of work scheduling. 
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Salmonella Serotyping; Comparison of the Traditional Method to a Microarray‐Based Method and an 
in silico Platform Using Whole Genome Sequencing Data Frontiers in Microbiology, 2019, 10 (2554), 
pp. 1‐8. 
 

‐  Brisabois A. Fremy S, Moury F, Marault M, van Santen R, Dekker A, Fabre JM, Vos P, de Goeijen F. 
The Effect of the Culture Medium on  the Performance of the Premi®Test Salmonella: A Multiplex 
Molecular Serotyping Test using a DNA Microarray System. Presented at: 4th Med‐Vet‐Net Meeting; 
2008 Jun 11‐14; Saint‐Malo, France. 
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Annex 5 

VALIDATION STUDIES ABSTRACT 

Name of the diagnostic kit: Salmonella Abortusovis Test 
Manufacturer: DIATHEVA s.r.l. 
Disease: Salmonellosis in sheep 
Pathogen Agent: Salmonella Abortusovis 
Type of Assay: Enzyme-linked immunosorbent assay ELISA 
 
Purpose of the Assay:  
The Salmonella Abortusovis test is an Enzyme-linked immunosorbent assay (ELISA) intended for the 
detection of IgG anti-Salmonella Abortusovis in sheep serum samples. The test is designed to be used for 
the diagnosis of abortive salmonellosis infection and evaluation of antibody response to vaccination, as 
an ancillary test in conjunction with other methods for serological prevalence survey, or diagnosis and 
management of S. Abortusovis infection within herds, for the following purposes:  
 

1. Demonstrate freedom from infection in a defined population (country/zone/compartment/herd) 
- Historical freedom 

2. To confirm, but not negate, diagnosis of suspect or clinical cases, including confirmation of 
positive screening tests in individual animals and in herds with infection prevalence ranging from 
very low to high, based on detection of antibodies in sheep serum. 

3. To determine immune status in individual animals or populations (post vaccination) 
 
The test does not distinguish between vaccinated and infected sheep.   
 
Species and Specimens: 
The test has been validated for testing serum samples from sheep. 
 

1. Information on the kit 
General information on the kit can be found on the DIATHEVA website at  www.diatheva.com. 

 
2. Summary of validation studies 

Analytical characteristics 

Repeatability: Intra-assay. A CV 15% was obtained for positive control and positive samples 

(low, medium, high concentration) except for negative sample and negative control for with a CV 

20% was obtained. Higher CV values are considered acceptable and admitted for this kind of 

samples. 

Inter-assay. A coefficient variation 15% was obtained for the negative control, positive control 

and positive samples (low, medium, high), while a value 19% was obtained for negative sample. 
 
Analytical specificity 
The kit was tested on a panel of serum samples positive for other bacterial species 
(Chlamydophila psittaci var. ovis, Brucella melitensis Biot.3, Listeria monocytogenes, Clostridium 
perfringens, Streptococcus ovis, Staphylococcus aureus and Mycoplasma agalactiae) that reveal 
a similar LPS O antigen or species identified as responsible for abortion in sheep. The obtained 
results indicated that the kit is very specific. No cross-reactions were observed. 
 

http://www.diatheva.com/
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Analytical sensitivity 
The kit demonstrated an end point titre (Reciprocal of the last dilution of a titration giving a 
measurable effect) corresponding to 6400 (p<0,05). 

All the positive serum samples were found positive up to dilution 1:6400 

Diagnostic Characteristics 
Threshold Determination:  

The cut-off point was calculated for each purpose.  

Purpose 1: The value 0.516 was selected cut-off for the Salmonella Abortusovis. 

Purpose 2: The value 0.520 was selected cut-off for the Salmonella Abortusovis. 

Purpose 3: The value 0.250 was selected cut-off for the Salmonella Abortusovis. 

Diagnostic sensitivity (DSe) and specificity (DSp) estimates: 

Diagnostic parameters of Salmonella Abortusovis Test were determined based on the two-way 

2 x 2 method. To support fitness for purposes claims DSe and DSp were calculated separately 

as follows: 

Population 1 = 100 naïve sheep (confirmed by SAT) 

Population 2 = 100 naïve sheep before vaccination (confirmed by SAT) 

Population 3 = 7 + 88 naturally infected sheep (95) (confirmed by culture, PCR and SAT) 

Population 4 = 93 vaccinated sheep 

Purpose 1: Historical freedom, e.g. contribute to demonstration of freedom from infection in a 

defined population 

The sample panels 1, 2 and 3 were used. The DSp and DSe were reported here below: 

 Number of reference samples 

Known Positive Known Negative 

 

Test Results 

Positive 93 3 

Negative 2 197 

 Diagnostic sensitivity 

97.89% (92.60% - 99.74%) 

Diagnostic specificity 

98.50 % (95.68% - 99.69%) 

 

Purpose 2: Confirmatory diagnosis of suspect of clinical cases  

The sample panels used were 1 and 3. The DSp and DSe were reported here below: 

 Number of reference samples 

Known Positive Known Negative 

 

Test Results 

Positive 94 3 

Negative 1 97 

 Diagnostic sensitivity 

98.95% (94.27% - 99.97%) 

Diagnostic specificity 

97.00% (91.448% - 99.38%) 
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Purpose 3: Determination of immune status in individuals or populations post vaccination  

The sample panels used were 2 and 4. The DSp and DSe were reported here below: 

 Number of reference samples 

Known Positive Known Negative 

 

Test Results 

Positive 93 0 

Negative 0 100 

 Diagnostic sensitivity 

100.00% (96.11% - 100.00%) 

Diagnostic specificity 

100.00% (96.38% -100.00%) 

 
Comparative performance 
Salmonella Abortusovis Test compared to SAT 

Calculated using sample panel 1 and 3 

 Number of reference samples 

Known Positive Known Negative 

 

Salmonella  

Abortusovis  

Test 

Positive 95 4 

Negative 0 96 

 Diagnostic sensitivity 

100.00% (90.26% - 100.00%) 

Diagnostic specificity 

96.00 % (90.07% - 98.90%) 

 

Agreement and discrepancies: 

The agreement between SAT (reference method) and Salmonella Abortusovis Test have been calculated 

by the Cohen’s Kappa 

Kappa= 0.960  

SE of kappa = 0.020  

95% confidence interval: From 0.921 to 0.999  

The strength of agreement is very good. 

Reproducibility:  

A panel of characterized samples (n=20) and distinct lots of the kits were provided to 3 external 

laboratories plus 1 internal laboratory of Diatheva facility in order to determine the reproducibility at the 

end user level. Each laboratory tested the panel, in triplicate, unsupervised, on each of the 2 kit lots 

provided. 

 

There was 100% agreement between kit lots at each of the sites (including Diatheva). 

Obtained results in term of % Cv are summarized in the table below 

 

 

 

 

 

 

The β-distribution of the S/P values obtained from the 4 laboratories was calculated showing an excellent 

concordance. 

  

Sample  CV Intra-
assay 

CV Inter-
assay 

Positive ctr 0.2-3% 15% 

Negative ctr 0-11% 18% 

Negative  1.5-21% 21% 

Low-Medium 
positive 

1-6% 21% 

High positive 1-15% 21% 
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Application 
The test has not yet been incorporated into routine diagnostic regimens. 
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Annex 6 

The following report template with sample text is intended to serve as a guide to assist Review Panel 

Chairs and Reviewers in preparing the Review Panel Final Report to summarise the conclusions and 

recommendations following their evaluation of an application for registration of a diagnostic kit. Once 

completed, this report will be used to inform the applicant, Secretariat for Registration of Diagnostic Kits, 

and Biological Standards Commission or Aquatic Animal Health Commission of the results of the expert 

panel’s review. 

Day Month Year > 

Review Panel Final Report: < Diagnostic Kit Name >. 

Memorandum To: < OIE Biological Standards Commission or Aquatic Animal Health Standards 

Commission > and OIE Secretariat for Registration of Diagnostic Kits.  

Subject: Review Panel Final Report for assessment of application for OIE registration of < Diagnostic Kit 
Name >.      

Name of the diagnostic kit: < Diagnostic Kit Name > 
Manufacturer: < Company Name > 
Disease: < Disease > in < Animal Species > 
Pathogen Agent: < Genus species > 
Type of Assay: < e.g., enzyme-linked immunosorbent assay (ELISA) > 

Overview of Intended Use:  

The < Diagnostic Kit Name > is an < e.g. enzyme-linked Immunosorbent assay (ELISA) > intended for the 

detection of IgG anti-< Genus species > in < species > < e.g., blood/serum/milk > samples. The test is 

designed to be used for the diagnosis of < Genus species > infection and evaluation of antibody response 

to < e.g., infection, vaccination >. 

Summary of Key Validation Data:  

The applicants have developed and validated an < e.g., ELISA > kit for the detection of antibodies of < 

Genus species > antibodies in < animal species > sera.  

The study includes satisfactory information about analytical sensitivity (Se) and analytical specificity (Sp), 

repeatability, reproducibility and stability of the kit.  

In the application, the applicants have provided satisfactory validation data (summarised in the Validations 

Studies Abstract) in a sufficient number of <infected, non-infected, and vaccinated> animals to determine 

cut-offs (Receiver Operating Characteristics (ROC) analysis) and diagnostic sensitivity (DSe) and 

diagnostic specificity (DSp) for the following specific purpose(s) (see Table 1). 

1) < e.g., Historic freedom in < animal species A, B, and C > 

2) < e.g., Confirmatory testing in < species A, B, and C > 

3) < e.g., Determine immune status in < species A, B, and C >  

4) < Add other specific purpose(s), if applicable > 
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Table 1: Results for diagnostic sensitivity (DSe), diagnostic specificity (DSp), and cut-offs (sample-to-

positive ratio [S/P]) for the following specific purposes of the < Diagnostic Kit Name >. 

Specific Purpose(s) Population* Cut-off (S/P ratio), DSe, DSp 

1) Historic freedom (Contribute to the 
demonstration of freedom from infection in a 
defined population) 

1, 2, 3 S/P 

DSe   

DSp   

< e.g., >0.5 > 

< e.g., 98% > 

< e.g., 98% > 

2) Confirmatory testing of suspect or clinical 
cases 

1,3 S/P   

DSe   

DSp   

< e.g., >0.3 > 

< e.g., 97% > 

< e.g., 97% > 

3) Determine immune status of individual 
animals after vaccination 

2,4 S/P   

DSe   

DSp   

< e.g., >0.3 > 

< e.g., 96% > 

< e.g., 96% > 

 

*Populations are defined as follows: 

• Population 1 = < Number > naïve < animal species > (confirmed by < test >) 

• Population 2 = < Number > naïve < animal species > before vaccination (confirmed by < test >) 

• Population 3 = < Number > naturally infected <animal species> (confirmed by < e.g., culture, PCR 

>) 

• Population 4 = < Number > vaccinated < animal species > 

Conclusions and Recommendations: 

Based on these findings, the Review Panel has concluded that the validation data is satisfactory to support 

the kit’s ‘fitness for purpose’, as described in the Validation Studies Abstract and User’s Manual 

(Instructions for Users). The Review Panel, therefore, recommends that the kit be added to the OIE 

Register of Diagnostic kits validated as fit for purpose. 

 

 

________________________________ 

< Name >   / < Day Month Year > 

Chair, Review Panel 

< e.g., OIE Collaborating Centre for …, OIE Reference Laboratory for … > 

< Institution Name > 

< Institution Address > 

 

Attachments: 

- Application Form (completed) 

- Validation Studies Abstract 

- User’s Manual 

 

_______________ 
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Annex 7 

Original: English 

October 2019 

KICK-OFF MEETING OF THE OIE VIRTUAL BIOBANK PROJECT 

Paris, 15–17 October 2019 

______ 

The kick-off meeting of the OIE Virtual Biobank project was held at the OIE Headquarters in Paris from 15 to 17 

October 2019. 

1. Opening 

Dr Matthew Stone, OIE Deputy Director General, International Standards and Science, welcomed the 

participants on the first day of the meeting and explained the OIE’s interest in developing an OIE-Virtual 

Biobank (henceforth, OIE-VB).  

He underlined that the creation of an OIE-VB would facilitate searches for biological resources collected and 

preserved in OIE Reference Centres and National Reference Laboratories. These resources include reference 

materials, such as antisera for use as reference reagents, which are important tools for the development and 

standardisation of tests for the diagnosis and control of OIE listed diseases. 

He also explained that this initiative represents an opportunity to harmonize procedures and systems 

implemented for similar projects, and that it creates a chance to strengthen the cooperation and sharing among 

laboratories. 

Finally, he reminded the participants that the main objectives of the meeting were to discuss the IT solution 

described in the business plan of the project, which was jointly drafted by the Istituto Zooprofilattico 

Sperimentale della Lombardia e dell’Emilia-Romagna (henceforth, IZSLER) and the OIE, and describe the 

metadata and quality requirements schemas before moving to the implementation of the project. 

2. Adoption of the agenda, appointment of a chair and rapporteur 

The meeting was chaired by Dr Maria Laura Boschiroli.  Dr James Watson acted as rapporteur.  

The agenda, including the project background, the Terms of Reference (ToR), and the list of participants are 

presented in Appendices I and II, respectively. 

3. Review of the IT solution proposed by IZSLER 

Dr Antonino Caminiti, chargé de mission at the Science Department of the OIE, explained that the main aim of 

the OIE-VB project is to create a web-based virtual biobank system for users to search and for suppliers to share 

biological materials. These materials would be well characterised and locally managed according to a quality 

management system that meets the requirements of internationally recognised standards, such as the ISO 9001 

on quality management systems and the ISO 20387 biotechnology, biobanking and general requirements for 

biobanking. 

Dr Domenico Nilo Mazza, Head of the IT Department of the Istituto Zooprofilattico Sperimentale della IZSLER, 

presented the system architecture described in the business plan. The architecture includes the OIE-VB web 

portal, the biobank protocol and the biobank management system (henceforth, BMS) for local biobanks. 
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Following the presentation, the Group discussed the architecture and made the following conclusions: 

• For local biobanks without an existing BMS, an option would be to provide the biobank with a ready-to-

use pre-configured management system, while another option would be to download software for the local 

management of biological materials (e.g. for the registration of metadata associated with biological 

material, the charge and discharge of items from the inventory, etc.) to be installed.  

• For local biobanks with an existing BMS, the biobank protocol will allow the connection and 

communication between local biobanks and the OIE-VB through an interface. There could be extensive 

customisation needed for the interface to correctly map the metadata between the local biobanks and the 

OIE-VB. This would have to be worked on by the local biobanks.  

The Group noted that performing queries according to the proposed architecture has the potential to be slow and 

miss the information of local biobanks, if the query is made when the local biobanks’ internet services are down. 

Therefore, the Group proposed to consider maintaining a centralised catalogue in the OIE-VB. Participating 

local biobanks will ensure that information on materials is regularly updated through the BMS. This would 

ensure that users have access to the complete catalogue, regardless potential connectivity issues with local 

biobanks. 

Regardless of whether the local biobanks have a BMS in place, option is also available for local biobanks to 

upload the data without being connected with the OIE-VB (e.g. via spreadsheet or web-based form). However, 

this would not be desirable for large number of records. For these suppliers, the Group proposed to create a 

mechanism to alert them on the need to keep the data up to date (e.g. through emails submitted to local biobanks 

by the OIE-VB). 

Concerns were raised on the proposal to have a cloud-based management system for local biobanks as not all 

laboratories would have access to stable internet connection. Other options including a hybrid management 

system, e.g. a system to provide updates to BMS either online (through cloud) or offline, could also be 

considered as an alternative for the future. 

The Group noted that there are several open source biobank management systems available, such as Baobab 

LIMS, Open LIMS, SENAITE and Open Specimen, all of which have different advantages and disadvantages 

A small working group could be setup by IZSLER to select the most suitable option. 

Dr Boniotti, manager of the biobank operated by IZLSER, presented a proposed structure and interface for the 

OIE-VB web portal to the Group.  

The Group suggested that the web portal could include a dashboard that would provide regular update of the 

activities of individual local biobanks (e.g. metrics such as what materials were distributed and to which parties, 

if confidentiality issues do not arise, etc.). This would provide incentive for local biobanks to actively participate 

in the OIE-VB and maintain the data up to date. 

The OIE-VB could allow the centralised approach to manage transaction of materials between the local biobanks 

and the recipient. However, the Group recognised that this may bring up additional level of complexity that 

would be beyond the scope of this project. 

Finally, the Group suggested the project team and the OIE to carefully consider the legal and security issues 

related to local biobanks granting information system access to an external entity, such as the OIE-VB, as well 

as any potential confidentiality concerns. 

4. Review of the minimum set of metadata to be associated with biobank materials 

The Group extensively discussed the minimum set of metadata to be associated with biological resources that 

were originally drafted by the experts during the ad hoc Group meeting on Veterinary Biobanking in 2017.  

The Group suggested that the implementation of the metadata should maintain flexibility. For instance, 

mandatory fields should be carefully considered and based on the type of material. 

The Group also proposed to use the OIE nomenclature for animal species, diagnostic tests, animal diseases or 

other appropriate ontologies, when available, for the metadata schema. 
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The Group revised the original metadata schema drafted in 2017, which has now been organised into different 

tables according to the object type (e.g. materials, batch, contact information, quality attributes, etc.). The 

revised version of the metadata is available online on the OIE website at this link.  

The Group noted that while all the metadata would be needed for managing materials stored in individual 

biobanks, only a subset of metadata will be actually required by the OIE-VB. For this reason, the Group 

proposed to restructure the metadata scheme to clearly distinguish the metadata required for the BMS and the 

OIE-VB. For instance, the Group proposed that the metadata could be individually associated with the attributes 

for “Biobank Management System” and/or “OIE Virtual Biobank”, when required, to identify these subsets of 

metadata. 

The Group suggested the revised metadata schema be reviewed by a small selected panel of experts consisting 

of OIE reference laboratories, the Italian network of biobanks and the three laboratories to be selected as user 

cases (see section 6 of this report). This should be done in the early phases of the project to arrive at a best 

agreement of the metadata schema and better facilitate the development of the IT system.   

To this end, the Group proposed to make an electronic consultation requesting the OIE Reference Centers to 

submit an expression of interest to participate in this process of revision. IZSLER, in partnership with the OIE 

would select a representative group among those that express interest. The Biological Standard Commission 

will be consulted regarding this proposal. 

5.  Review of quality standards to be satisfied by biobank materials 

Dr Boniotti presented a scoring system developed by IZSLER in collaboration with the network of Italian 

biobanks to rank biological materials according to quality control criteria, such as identity, purity, stability and 

potency. 

The Group discussed advantages and disadvantages of attempting to rank materials according to these quality 

control criteria. An advantage of a scoring system would be to ensure that only high-quality materials would be 

provided to the OIE-VB, as suggested by the expert group on Veterinary Biobanking in 2017. However, from a 

practical viewpoint, possible disadvantages would include the technical complexity behind having to establish 

the scoring system, reluctance to accept the system by the OIE Reference Laboratories, and the risk that it would 

discourage participation of potential suppliers in the OIE-VB. 

Based on the discussion, the Group suggested a more pragmatic approach of presenting information on the 

required quality control criteria, which will only be provided by the suppliers in the form of technical data (e.g. 

free text description, upload of documentation, etc.). The quality may then be independently assessed by the 

users. This would avoid most of the disadvantages of a ranking method, while maximizing the advantage of 

having the relevant information provided for the applicant to assess quality. 

However, given that the information to assess the quality according to the scoring system proposed by IZSLER 

would be provided through the minimum set of metadata, the Group suggested to assess the feasibility of such 

system and carry out a pilot study involving the Italian network of biobanks. The quality score for biological 

materials would not initially be shown or applied within the OIE-VB deployed to the three user cases (see 

section 6). The results of this exercise could be presented for review by the Group for possible application to 

the whole network of biobanks participating in the OIE-VB project in the future. 

The Group placed emphasis on the fact that OIE-approved international standard reagents should be 

differentiated and clearly distinguished from non-OIE-approved reagents in the OIE-VB, regardless of the 

information on the quality level provided by suppliers. This is because OIE-approved international standard 

reagents are designated by the Biological Standards Commissions. The Group discussed the opportunity to 

include pathological materials and samples from experimental studies among the types of biological resources 

that can be provided through the OIE-VB. However, as the current listing schema of the metadata was developed 

for other kinds of materials, such as cell lines, antigens, antibodies, fixed tissues, viruses, bacteria, parasites and 

fungi, the Group recognised the need for further evaluation to improve compatibility for pathological materials, 

samples from experimental studies or vaccines. 

  

http://web.oie.int/downld/SC/2019/OIE_Virtual_biobank_metadata_Nov2019.xlsx
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6.  Next steps for implementation and strategies to initiate and sustain sharing of materials (short-
term strategies) 

To maximise the success of the project in the short-term (i.e. during the implementation phase), the Group 

proposed to create three different user cases to represent laboratories from different regions and characteristics 

that could be used as pilot study to fine tune the system.  

This may include: i) a laboratory with good IT support with an existing BMS; ii) a laboratory with good IT 

support without an existing BMS; and iii) laboratory with limited IT support and without an existing BMS.  

This approach would provide valuable experience before expanding the biobank to larger number of laboratories 

in the following phase.  

On-site visits would be required to setup the system locally. The Group suggested that the roll-out 

implementation of the pilot study be done by IZSLER to contain the costs, although this would require additional 

funding. The DG of IZSLER concorded with the proposal and will consider additional funding for these on-site 

missions. 

The selection of the candidates for the three user cases from among the respondents could be done through the 

electronic consultation that will be carried out to receive expression of interest for the review of the metadata 

schema (see section 4 of this report). IZSLER in partnership with the OIE would select the user cases. 

7.  Propose strategies to support active engagement within the network of OIE Reference Centres 
(long-term strategies) 

To maximise the success of the project in the long-term (i.e. after the implementation phase of the project and 

during the run-phase), and support active engagement within the network of the OIE Reference Laboratories, 

there is the need to clearly define the benefits, incentives and justification for local biobanks to join and actively 

participate in the project, such as providing the metadata to the OIE-VB and supplying materials. 

For OIE Reference Laboratories, this could include provisions that define participation as being in alignment 

with their mandate and related activities (e.g. distributing diagnostic reagents). This would provide positive 

representation of the organisations carrying out their expected roles. Other incentives for suppliers would 

include international recognition by the scientific community and access to a free working open source system 

for managing materials with continued support. 

To ensure buy-in from stakeholders, this system would also (i) provide increased visibility for laboratories 

through the OIE-VB web portal and OIE communication channels, such as the OIE webpage and OIE Bulletin, 

(ii) promote research and collaboration, and (iii) advance the aims of the OIE to minimise the economic impact 

of animal diseases and safeguard animal welfare by facilitating the search for diagnostic materials . 

The Group was informed of the Material Transfer Agreement (MTA) that was developed by the OIE to facilitate 

the exchange of materials. The Group noted that the OIE MTA may not be exhaustive and additional 

documentation could be requested by local biobanks for the provision of materials. When possible, this could 

be built into the OIE-VB to provide automated documentation, adding additional incentive for participating in 

the project. 

8.  Final remark 

As a future direction, the Group suggested that consideration could be given for the amendment of the 

Guidelines for applicants for OIE Reference Laboratory status to require participation in the OIE-VB. 

___________ 

…/appendices 
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Appendix I  

KICK-OFF MEETING OF THE OIE VIRTUAL BIOBANK PROJECT 

Paris, 15-17 October 2019 

_____ 

Background 

Following the Recommendation of the 2014 Third Global Conference of OIE Reference Centres to establish an international-VB, 

the OIE convened an ad hoc Group of experts at the OIE Headquarters in Paris in 2017. The Group discussed the steps that were 

needed for the implementation of the OIE-VB (OIE-VB), which is a web-based system to promote the development and 

distribution of biological resources, especially diagnostic reagents, worldwide. 

The expert Group drafted a list of metadata to be attached to biobank materials, proposed rules to define acceptability and quality 

level of biobank materials, recommended the use of controlled terminologies for describing biobank materials, and suggested a 

set of high-level key requirements for the IT system. 

Based on the work of this ad hoc expert Group, IZLSER - OIE Collaborating Centre for Veterinary Biologicals Biobank, drafted 

the business plan of the OIE-VB project in partnership with the OIE. The business plan was approved by the director General of 

the OIE in 2019. 

The project governance described in the business plan establishes that the Steering Committee and the External Advisory 

Committee meet regularly to discuss challenges and developments relating to the project. Hence, the OIE is convening the kick-

off meeting of the project, which will be held at the OIE headquarters in Paris and will include members of the Steering Committee 

and the External Advisory Committee.  

The objective of the meeting is to provide guidance, expert advice and concrete recommendations in matters related to (i) the IT 

solution for the OIE-VB described in the business plan, (ii) the minimum set of metadata to be associated with biobank materials 

and (iii) the quality requirements to be satisfied by biobank materials for inclusion in the OIE-VB. 

____________ 

 

Terms of Reference 

Meeting participants are expected to: 

1. Review the minimum set of metadata to be associated with biobank materials  

2. Review the quality standards to be satisfied by biobank materials 

3. Review the IT solution proposed by IZSLER by single component: 

a. The OIE-VB Portal 

b. The Biobank Protocol 

c. The Biobank Management System 

4. Evaluate next steps for implementation and provide expert advice 

5. Propose short and long-term strategies to initiate, promote and sustain sharing of biobank materials among laboratories 

and across countries 

6. Propose strategies to support active engagement within the network of OIE Reference Centres 

 
_____________ 

 

Agenda 

1. Opening of the kick-off meeting 

2. Designation of the chair and rapporteur 

3. Adoption of the agenda 

4. Consideration of Terms of Reference 

5. Other business 

6. Adoption of the report 
 

_______________ 
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Appendix II 

KICKOFF MEETING OF THE OIE VIRTUAL BIOBANK PROJECT 

Paris, 15–17 October 2019 

_____________ 

List of participants 

 

 

EXPERTS 

Dr James Watson  

Commonwealth Scientific  

and Industrial Research Organisation 

CSIRO AAHL, 5 Portarlington Road 

East Geelong 

AUSTRALIA 

james.watson@csiro.au 

Prof Erik Bongcam-Rudloff 

Sveriges lantbruksuniversitet 

Swedish University of Agricultural Sciences  

SLU, P.O. Box 7070 

SE-750 07 Uppsala  

SWEDEN 

erik.bongcam@slu.se 

Dr Maria Beatrice Boniotti 

Istituto Zooprofilattico Sperimentale  

della Lombardia e dell’Emilia-Romagna 

IZSLER, Via Bianchi 7/9 

25124 Brescia 

ITALY 

mariabeatrice.boniotti@izsler.it 

Dr Maria Laura Boschiroli 

Agence nationale de sécurité sanitaire  

de l'alimentation, de l'environnement  

et du travail, 

ANSES, 14 rue Pierre et Marie Curie 

94701 Maisons-Alfort 

FRANCE 
maria-laura.boschiroli@anses.fr 

Dr Steve Kemp  

International Livestock Research Institute 

ILRI, PO Box 30709 

Nairobi 00100 

KENYA 

s.kemp@cgiar.org 

Dr Andrea Cresceri 

Istituto Zooprofilattico Sperimentale  

della Lombardia e dell’Emilia-Romagna 

IZSLER, 

Via Bianchi 7/9 

25124 Brescia 

ITALY 

andrea.cresceri@izsler.it 

Dr Domenico Nilo Mazza 

Istituto Zooprofilattico Sperimentale  

della Lombardia e dell’Emilia-Romagna 

IZSLER, Via Bianchi 7/9 

25124 Brescia 

ITALY 

danilo.mazza@izsler.it 

Dr Livio Heath 

Onderstepoort Veterinary Research 

Private Bag X05 

0110 Onderstepoort  

Pretoria 

SOUTH AFRICA 

heathl@arc.agric.za 

Dr Giorgio Varisco 

Istituto Zooprofilattico Sperimentale  

della Lombardia e dell’Emilia-Romagna 

IZSLER, Via Bianchi 7/9 

25124 Brescia 

ITALY 

giorgio.varisco@izsler.it 

BIOLOGICAL STANDARDS COMMISSION REPRESENTATIVE 

Prof Ann Cullinane 

University of Limerick 

Private Bag X05 

V94 T9PX Limerick  

IRELAND  

cullinane@irishequinecentre.ie 

  

OIE HEADQUARTERS   

Dr Matthew Stone 

Deputy Director General, International 

Standards and Science,  

12 rue de Prony, 75017 Paris 

FRANCE 

Tel: 33 - (0)1 44 15 18 88 

Fax: 33 - (0)1 42 67 09 87 

oie@oie.int 

 

Dr Gregorio Torres 

Head  

Science Department 

e.erlacher-vindel@oie.int 

 

Dr Antonino Caminiti 

Chargé de mission 

Science Department 

a.caminiti@oie.int 

 

Dr Jee Yong Park 

Chargé de mission 

Science Department 

j.y.park@oie.int 
  

 

 

_____________ 
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Annex 8 

Work Programme for the OIE Biological Standards Commission 

Subject  Issue Status and Action 

Updating the  
Terrestrial Manual 

1) Circulate the chapters approved by the BSC to Member Countries 
for second-round comment 

March 2020 

2) Remind authors of the chapters identified previously for update but 
not yet received.  

On-going 

Collaborating Centres 

1) Implementation of the adopted SOPs:   

a) identify “miscategorised” Collaborating Centres and write to them to 
resolve the situation 

March/April 2020 

b) review new “map” that has resulted from the mapping exercise September 2020 

c) write to Centres to encourage collaboration among those with the 
same specialties 

March–August 2020 

d) review 5-year work plans and submit feedback to Commission September 2020 

2) Undertake an in-depth review of annual reports based on a number 
of criteria concerning international activities and commitment to work 
on behalf of the OIE 

March–September 2020 

3) Feedback of review of annual reports for the Aquatic Commission on 
Centres that cover aquatic animal health issues 

September 2020 

Reference Laboratories 

1) Undertake an in-depth review of annual reports based on a number 
of criteria concerning international activities and commitment to work 
on behalf of the OIE 

March–September 2020 

2) Improving annual report template for rinderpest labs September 2020 

Reference Centre Networks 

1) Amend the existing guidance to fit with Collaborating Centre 
networks 

For September 2020 

2) Share the concept notes from the three leading Reference 
Laboratory networks (ASF, PPR and rabies) with the other OIE 
Reference Laboratories for the same disease for comment and invite 
them to join the network 

March–September 2020 

Standardisation/ 
Harmonisation 

1) Project to extend the list of OIE approved reference reagents On-going  

2) Update two of the existing guidelines, and include the template as an 
annex for the data to be submitted with a request for approval to be 
added to the list of approved reagents 

For February 2020 

3) Project to develop Replacement International Standard Bovine 
Tuberculin: finalise report and propose for adoption 

May 2020 

Ad hoc Groups 1) None at present  

Projects 

1) Veterinary Biobanking (project) Ongoing  

2) High Throughput Sequencing and Bioinformatics and Computational 
Genomics (HTS-BCG) 

On hold awaiting funding 
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Subject  Issue Status and Action 

Conferences, Workshops 
and Meetings with 
participation by BSC 
Members 

1) Biosafety research roadmap  June/July 2020 

Develop laboratory 
standards for emerging 
diseases 

1) Discuss the Terrestrial Code chapter once adopted in May 2019 with 
the aim of introducing a corresponding chapter for the Terrestrial 
Manual 

After May 2020 

__________ 





 

© World Organisat ion for  Animal Heal th (OIE),  20 20  

This document has been prepared by specialists convened by the OIE. Pending adoption by the World Assembly of Delegates of the 
OIE, the views expressed herein can only be construed as those of these specialists. 
All OIE publications are protected by international copyright law. Extracts may be copied, reproduced, translated, adapted or 
published in journals, documents, books, electronic media and any other medium destined for the public, for information, educational 
or commercial purposes, provided prior written permission has been granted by the OIE.  

The designations and denominations employed and the presentation of the material in this publication do not imply the expression of 
any opinion whatsoever on the part of the OIE concerning the legal status of any country, territory, city or area or of its authorities, or 
concerning the delimitation of its frontiers and boundaries. 

The views expressed in signed articles are solely the responsibility of the authors. The mention of specific companies or products of 
manufacturers, whether or not these have been patented, does not imply that these have been endorsed or recommended by the 
OIE in preference to others of a similar nature that are not mentioned. 

 


	A01_BSC_Feb2020
	A03_AHG_ISBT_Nov2019_last
	A04_CTS_Validation_Studies_Abstract
	A05_Diatheva_Validations_Studies_Abstract
	A06_SRDK_Review_Panel_Report_Template
	A07_Report_Virtual_Biobank_Nov2019
	A08_Work_programme_2020

