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The NC3Rs: the headlines

= Established in 2004 to accelerate the development & uptake of the 3Rs
= Research funder plus in-house programmes led by NC3Rs staff

= Work with industry, academia, regulators & funders — not just UK, but also with collaborators in
Europe, North America & Asia

» Remit includes any area of animal use for research purposes

= Team based in London, plus regional staff

= Budget ~ £10 million p.a.
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Aims and objectives of the project

A scientifically-driven review of animal testing requirements described in WHO
guidance documents for biologics and vaccines

* To identify evidence-based opportunities for the integration of the 3Rs

» To support vaccines manufacturers, regulators and control laboratories in applying
the latest non-animal testing approaches and 3Rs strategies

= To support faster access to cheaper vaccines

* Co funded by the NC3Rs and BMGF

5',% https://nc3rs.org.uk/our-portfolio/review-animal-use-requirements-who-biologics-guidelines



https://nc3rs.org.uk/our-portfolio/review-animal-use-requirements-who-biologics-guidelines

Animal use Iin biologics development and testing

= Animals are used extensively in the quality control and lot release testing of
biologicals

* There are significant issues with this, including

Large numbers of animals are used

Potential to cause considerable pain and suffering

Expensive and labour intensive

Time consuming and a cause of significant delays

A high degree of variability and risk of failure of otherwise acceptable product batches
Often poor repeatability between manufacturer and control laboratories

Lack of harmonisation in assay requirements



UK statistics — 2021 Quality control (QC) testing

Actual QC: Batch QC: Batch

severity | Safety potency
testing testing In 2021:
Total All 13,406 65,038 15,747 1,726,980 total procedures
Total Moderate 485 24,293 275 94,191 total QC testing
fotal severe 73 31,645 496 3.4% total procedures were severe
Mouse All 12,496 59,586 14,756
Mouse Moderate 194 23 683 275 34.2% of QC testing procedures were
severe
Mouse Severe 73 29,968 496 48.7% of batch potency testing
Guinea All procedures were severe
Pig 509 1,911 246
Guinea Moderate
Pig 285 370 0
Guinea Severe
Pig 0 1,255 0
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Quality control includes uses of anmimals in the testing of purity, stability, efficacy, potency and other
quality control parameters product (and its constituents) such as vaccines, and any controls carned out
during the manufacturing process for registration purposes, to satisfy any other national or international
regulatory requirements or to satisfy the in-house policy of the manufacturer.

Quality control related uses represented 960,000 uses in 2019. A large majority of these uses were related
to batch potency-testing purposes (78%).

With more than 215,000 severe uses (-15% uses compared to 2018), batch potency testing was the most
severe type of procedure, representing more than 24% (1% less compared to 2018) of all severe uses in
the Union (Figure 19). Pyrogenicity testing 1s the lease sever with less than 1% of severe uses.
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Figure 19: Quality control related uses by type of use and severity in 2019
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The project

= To review the animal testing requirements described in WHO guidance documents
for biologics and vaccines to identify opportunities for the integration of the 3Rs.

= What is the extent of animal testing included and are there alternative methods that should be
included in the recommendations?

= Would a WHO guideline for the adoption of 3Rs principles into the quality control and lot
release of licensed vaccines be useful for harmonisation of non-animal methods and for

guidance to WHO member states?

= What are the barriers that are hindering the adoption of 3Rs principles?



Formally endorsed by WHO

The project has been endorsed by the WHO Expert Committee on Biological Standardization (ECBS)
(World Health Organization. Expert Committee on Biological Standardization, Seventieth report. WHO
Technical Report Series. 2020; 1024: Section 2.2.2.).

222 Report from the WHO network of collaborating centres
on standardization and regulatory evaluation of vaccines
- proposal for implementation of 3Rs principles

Dr Richard Isbrucker presented a proposal to systematically review the animal
testing requirements and procedures set out in WHO written standards.
Significant issues currently exist in relation to animal testing for in-process,
batch-release and stability-testing purposes. Such testing is time consuming,
expensive and labour intensive, and leads to significant delays. In addition,
it is typically highly variable and increases the risk of failure of otherwise
acceptable product batches. Poor repeatability between manufacturer and
control laboratories can further delay vaccine batch release. There is also a lack
of harmonization in animal-testing requirements across regulatory jurisdictions.

The purpose of the proposed review would be to determine how much
and which animal testing should be included in WHO documents for biologicals
and vaccines. An assessment would also be made of whether relevant 3Rs
strategies are currently available that have not been considered within existing
WHO documents. The review process would seek to determine if a WHO
strategy for the adoption of 3Rs principles would be useful to NRAs, national
control laboratories (NCLs) and manufacturers, and would investigate barriers
to the adoption of 3Rs principles.

The review would be conducted in two stages. Stage 1 would be led by
NC the National Centre for the 3Rs (NC3R) in the United Kingdom. This scientific
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Project process

Stage 1 -NC3Rs
Review and recommendations
Formation of an expert working group
Review of WHO Guidelines
Recommendations for integration of

3Rs principles
|dentify barriers for adoption
Stakeholder engagement workshops

Estimated timeline: 3 years

Stage 2-WHO
®m Drafting & implementation
WHO working group
Review is submitted Drafting a response
to ECBS for their Putting the recommendations
endorsement to into practice
proceed to Stage 2 Implementation workshops

Estimated timeline: 2-3 years



Our approach

» Regular stakeholder engagement, throughout the project.

= Change the emphasis in WHO guidelines to promote adoption of non-
animal alternatives.

= Animal tests will only be recommended for deletion with a sound
scientific basis.

* General 3Rs guidance will be drafted to promote the scientific benefits
of non-animal alternatives, optimised experimental design and high
standards of animal welfare.
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Engaging relevant expertise
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Progress to date

Guideline reviews
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a3 - # | Recommendations to assure the quality, safety and efficacy of BCG vaccines ~

= 81 guidelines reviewed

3 2 subg . A x
Recommendations to assure the 979 Annex 3 2013 BCG vaccine Bacterial General considerations N Studies in Is should tests, tests and tests for
quality, safety and efficacy of 806 tuberculin conversion. Immunizing efficacy should be measured in terms of degree of
veccines protection afforded to the test animals against a challenge with virulent M. tuberculosis.
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correlates to clinical efficacy of BCG vaccine, These Recommendations are intended to be used

for ensuring the manufacture of consistent lots. This means that new lots should not

on Biological batch/lot release testin

Standardization

In addition, it s necessary to perform animal experiments that give an indication of the safety
vaccines tothe

Recommendations to assure the 979 Annex3 2013 BCGvaccine  Bacterial ED A322 N N N Delayed Y When a new working seed 1ot 1s established, o sultable test for delayed hypersensitvity n N
quality, safety and efficacy of 8C6 hypersensitivity test guinea-pigs is carried out; the vaccine is shown to be not significantly different in activity
vaccines from the in-house raference. [ J
Recommendations to assure the 979 Annex3 2013  BCGvaccine  Bacterial a8 R325 N N N Test for absence of v The test for absence of virulent mycobacteria, described in Part A section 423, should be N | |
quality, safety and efficacy of 8C6 virlent made in st lesst 10 healthy guines-pigs injected with 3 quantity o fuaccine not less than 50
vaecines mycabacteria single human doses and should be observed for at least six weeks. If none of the animals
shows signs of progressive T8 and at least 90% survive the observation period (1., should one
of the 10 animals die], the seed lot should be considered to be free from virulent mycobacteria.

1f more than 10%of the guinea-pigs die during the observation period (i.e. should two out of 10 - -

snimas die) andfreedom from progressive 8 Gisease s irifics thetest should b repeated I n I

on at least 10 more guinea-pigs. On the second occasion, the seed lot passes the testif not

more than 10%of the animals die during the observation period (i.e. should one of the 10

5 animals die) and the autopsy does not reveal any sign of T8.

-

Recommendations to assure the 979 Annex 3 2013 8CG vaccine Bacter 149 A326 N N N Test for excessive ¥ The test for excessive dermal reactivity, described in Part A, section 6.4 2, shouid be made in N

R
quality, safety and efficacy of BCG dermal reactivity six guinea-pigs, each less than 250 g and h -
vaccines likely to the test. Each be injected , according to

a randomized plan, with 0.1 ml of the reconstituted vaccine and of vaccine dilutions 1:10 and

1:100. The same dilutions of the appropriate international Reference Reagent or in-house

be injected into [ s sites. The guines
pigs should be observed for at least four weeks. The vaccine complies with the test if the
reactions it produces at the sites of injection are not markedly different from those produced
5 by in-house reference

Recommendations toassurethe 979 Annex3 2013 8CGvaccine  Bacterial 50 [YEY] R [ Test for absence of v At least six healthy guinea-pigs, 3l of the same sex, each weighing 250400 g shouldbe used N
quality, safety and efficacy of BCG viralent They should not have received any treatment or diet, such a5 antibiotics, that is ikely to
World Hea vaccines mycabacteria interfere with the test. A sample of the final bulk intended for this test should be stored at 4 °C
Organ ization for not more than 72 hours after harvest. A dose of BCG organisms corresponding to at least
50 single human doses of vaccine intended for intradermal injection should be injected inta

Stakeholder engagement

= 4 Regional workshops planned in 2022 — Europe®, Asia**, Pan-America®*, Africa/Eastern Med. Region
= Survey of biological manufacturers in late 2021 (manuscript submitted to Biologicals)
= Survey of regulatory community in early 2022 (manuscript in preparation

* European workshop held on 2 March 2022.
5'.% ** Asian workshop held on 28 April 2022.
*** Pan-American workshop to be held on 26 September 2022.



Focus groups

Several thematic test categories emerged from the review:

Potency/immunogenicity testing

Pyrogenicity/endotoxin testing

Neurovirulence testing

Adventitious agent testing

Specific toxicity testing

We have established focus groups to evaluate the potential for adoption of 3Rs principles
Alternative text emphasising 3Rs for most tests finalised



Examples

Pvrogenicity and endotoxin testing

= \Well validated non-animal alternatives are
available

= Monocyte activation test (MAT) for both
endotoxin and non-endotoxin pyrogens —
replaces rabbit pyrogen test

= Recombinant factor C test for endotoxin —
replaces limulus amebocyte lysate (LAL)
assay.

» Risk-based approach to determine test
strategy

= Need to address MAT access/cost issues

Neurovirulence testing

In most cases non-animal alternatives are not
available (although some are in
development)

Cell-based assay (Mutant analysis by PCR
and restriction enzyme cleavage; MAPREC)
is available for oral polio vaccine

Risk-based approach using historical / (pre-)
clinical, and pharmacovigilance data, and by
data generated with nucleic acid amplification
and sequencing techniques to determine
genetic stability

Strategy is to avoid in vivo assay when
supported by data

Need to support development/validation of in
vitro assays



Stakeholder engagement

Take-home messages from surveys and workshops

= Non-animal QC tests are, in most cases, quicker, easier, cheaper and more reliable than the current animal-
based approaches.

» Many manufacturers are actively developing and using non-animal test methodologies.

= Most regulators are open to receive non-animal test data.

» Lack of international harmonisation is challenging.

» Revised WHO guidelines, with greater 3Rs integration would be welcomed by both regulators and
manufacturers

= Similarly, a 3Rs position statement/guideline from WHO (similar to Ph Eur 5.2.14) would also be well

received.



Publications
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Thank you!

For more information
® elliot.lilley@nc3rs.org.uk
O www.nc3rs.org.uk
O @NC3Rs

Keep in touch
Our monthly newsletter provides the latest updates from the

NC3Rs,
including funding calls and events www.nc3rs.org.uk/register
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