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Welcome - Kirsty Reid, EFPIA and Barney Reed, RSPCA

14.30 Update on the RSPCA’s ‘Focus on severe suffering’ initiative 

- Barney Reed, RSPCA

Tackling severe suffering within the context of EFPIA’s vision, aims and activities 

- Kirsty Reid, EFPIA

Case study examples - approaches to avoiding and reducing severe suffering

14.50 A new group housing approach for non-human primates in metabolism studies 

- John Kendrick, Labcorp

15:05 Refining and reducing animal use in challenge potency tests 

- Emmanuelle Coppens, Sanofi

15:20 Refining animal use in Maximum Tolerated Dose studies 

- Thomas Bertelsen, Novo Nordisk

Questions and panel discussion 

15:35 Challenges and progress towards avoiding and reducing severe suffering

15:55 Concluding comments

16:00 End
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This webinar aims to:
• Illustrate our shared ambition for reaching a point where no animal used in research or testing 

experiences ‘severe’ suffering

• Showcase steps the pharmaceutical industry is taking to review, reduce and avoid ‘severe’ suffering

• Discuss the current challenges in achieving further progress

• Encourage collaboration and activity within EFPIA member’s and other organisations towards this 
goal
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Within the UK and the European Union, 
‘severe’ procedures are those where animals 
used in science are likely to experience:

• severe pain, suffering or distress
• long-lasting moderate pain, 

suffering or distress, or
• severe impairment to their 

wellbeing or general condition

e.g. Annex VIII of EU Directive 2010/63



• Animals may be used in studies of diseases 
or conditions that can cause severe suffering

• A combination or series of less severe factors can 
combine to lead to an increase in overall suffering

• Where animals die unexpectedly, or where the death of 
an animal is used an ‘endpoint’ of the study

Causes of severe suffering

THREE MAIN REASONS





Data for 2018

https://ec.europa.eu/environment/chemicals/lab_animals/reports_en.htm





All laboratory animal suffering is a concern, but reducing 
and avoiding ‘severe’ suffering should be a top priority

✔ Ethical and animal welfare benefits
✔ Legal requirements to minimise suffering
✔ Public concerns about harms to animals
✔ Scientific benefits - better welfare means 

better science



Our initiative

Since 2012, the RSPCA has been working collaboratively 
with the scientific community in the UK and 
internationally, to initiate and promote a range of 
activities aimed at identifying and promoting 
practical steps which will help people to reduce or, 
ideally, avoid ‘severe’ suffering.



focusonseveresuffering.co.uk/latest



focusonseveresuffering.co.uk/severe-procedures



Expert Working Groups

• Seizures, convulsions and epilepsy
• Experimental autoimmune                       

encephalomyelitis (EAE)
• Rheumatoid arthritis
• Sepsis
• Spinal cord injury
• Bone marrow ablation and reconstitution

• Avoiding mortality

focusonseveresuffering.co.uk/reports



Events

• Brussels, Belgium - 2016
• Berlin, Germany - 2017
• Stevenage, UK - 2019
• Athens, Greece - 2019

• Manchester, UK - 20 April 2022
• Stockholm, Sweden - 24/25 August 2022

100s of participants: regulators, scientists, veterinarians, animal technologists and care staff, 
members of Animal Welfare Bodies and National Committees etc.

focusonseveresuffering.co.uk/events



Website

focusonseveresuffering.co.uk



• Agreement as a priority area for 

attention and action

• Institutional strategy and 

responsibilities

• Setting of clear objectives

• Consider as part of the ‘Culture of Care’

A commitment to address severe suffering

focusonseveresuffering.co.uk/roadmap



focusonseveresuffering.co.uk/roadmap



• Why is severe suffering needed? Is there a robust scientific 
justification? 

• Is the ‘model’ translatable? How significant are the proposed 
benefits of the work?

• Could the protocol be run with a moderate severity limit? 

• Is there a regulatory requirement for the experimental design 
and ‘endpoint’? Can this be challenged?

• Are welfare assessment and monitoring protocols optimised? 

• What more could be done to mitigate impacts on animals?

Examples of questions to consider

focusonseveresuffering.co.uk/roadmap



focusonseveresuffering.co.uk/roadmap



focusonseveresuffering.co.uk/lifetime-experiences



61% reduction in experimental procedures causing severe 
suffering in the UK since 2014

focusonseveresuffering.co.uk
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EFPIA Members are committed to the science-based phase-in of methods to 
replace the use of animals for scientific purposes and the deletion of animal tests 

which are obsolete or redundant

The pharmaceutical industry members of EFPIA:

• Are fully committed to the principles of 3Rs; 

• Continue to support the objectives of the Directive 2010/63/EU on the 

protection of animals used for scientific;

• Continue to strive to go beyond what is legally required and work to 

develop and validate systems leading to improved 3Rs, animal welfare and 

high-quality science and technologies in every day practice including focus 

on tackling severe suffering.



Refining and 

reducing animal use 

in potency testing of 

human combined 

DTaP* vaccines

Emmanuelle Coppens, Global Analytical Sciences

RSPCA – EFPIA webinar: How the pharmaceutical industry is tackling ‘severe’ 
suffering in animals used in science - 26 January 2022

* Diphtheria, Tetanus, acellular Pertussis



1 Regulatory context and 3Rs status for DTaP potency assays

2 Single immunogenicity assay (SIA) vs current methods

3 The long journey

4 Conclusion

Presentation Outline
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REGULATORY CONTEXT AND 
3Rs STATUS 

FOR DTaP POTENCY ASSAYS

| 41



Testing Requirements for Medicinal Products : Specific
National Batch Release Worlwide

Companies are globalized Batch release requirements are nationalized*

*Note: or regionalized (e.g. EU)

1 product Various and specific requirements
for the same product

42



Regulatory assays for testing for DTaP potency

Challenge assays  not aligned with 3Rs principle but still mandatory for some countries 

▪ ELISA or Vero cell assay (for 

D) / ToBI (for T)

Guinea Pig model

multi- or one-dilution assay

Ph. Eur. , WHO 

Mouse model 

Chinese Ph. (vero cell 

assay for D), WHO (multi-

or one-dilution assay)

Immunogenicity tests 

(Mouse or Guinea Pig)
Challenge tests

▪ Guinea pigs for D, mice and 

guinea pigs for T

Multi-dilution assay 

(ED50)

Ph. Eur.; WHO; JP; 

Chinese Ph.

One-dilution assay (limit 

test)

Ph. Eur.; WHO

In vivo toxin 

neutralisation test

US NIH (USPHS)

Intracerebral Challenge 

tests

• Mouse model (MICA)
JP; Chinese Ph.

• Relative potency

Ph. Eur. 

• GMU*

WHO, US, Ph. Eur

Immunogenicity tests

D &T Potency Pertussis Potency

*GMU : Geometric mean unitage43



Application of        on Sanofi Pasteur analytical testing

Reduction
•Minimize the number of animals per 
experiment

Refinement
•Minimize suffering and improve
animal welfare

Replacement

•Avoid or replace the use of animals

Refinement /Reduction :  Intermediate Step

•Replacing challenge potency tests by serological methods

•Using single-dilution method design instead of multi-dilution design

•Use of humane endpoint for lethal or invasive assay

Replacement & 
Removal

• Replacing in vivo assays : 
Developing and implementing in vitro 
alternatives

• Removing unjustified tests : 
redundant, unnecessary, not required 
by regulations

3Rs approaches should allow to align testing profiles for all products and markets

44



SINGLE IMMUNIGENICITY 
ASSAY (SIA) versus CURRENT 

METHODS

| 45



Comparison of SIA versus Current Methods 1/1

•2 non lethal challenge 
tests

•1 Serological test

• 1 serological test

| 46



Comparison of SIA versus Current Methods 2/2

•Multidilution assays (1 
group of animals per 
dilution)

•Potency based on 
assessing comparative 
vaccine/reference dose 
protecting 50% of 
animals against toxin 
challenge

•Single dilution 
serological assay

•Potency based on 
comparative 
vaccine/reference  
antibody titers

•Same single 
dilution for all 
antigens (1 single 
group of animals)

•Potency based on 
vaccine antibody 
titer

| 47



Titration

of sera

Vaccine

titration

Immunization 

and

collection

of sera

S
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► Reduction of 

preparations and  animal 

injections 

► 4 titrations in 1 run

► Simplified plate setup

► Automated analytical 

solution

Description of SIA Analytical Method in 3 steps

→Reduction of human handling

→ Reduction of manual operations

→ Automation-friendly

→ Direct final result (vaccine potency 

values) from Luminex raw data



THE LONG JOURNEY
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The Long Journey

• In vitro

• In vivo

• Regulatory

Immunization range definition

Sera generation

Sera for 
Suitability
&  Reagents

qualification

Scientific meetings 

with

Health Authorities

Regulatory submissions
& meetings with
authorities

2020 2022201820102003

Method     

Development & qualification

Method validation  
& Reagents
qualification
& Data analysis
automation

Implementation



CONCLUSION
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Conclusion

• Two severe challenge potency tests in mice and guinea pigs have been 

replaced along with an immunogenicity test in mice by a single test with mild 

severity using a serological approach in guinea-pigs. 

• In addition to the major refinement achievement  this represents a 

substantial reduction of animals used for potency evaluation of pediatric

vaccines.

| 52That’s not all…..

Refinement

Reduction



Conclusion

• It has taken more than 10 years of development, validation and has 

involved a strong collaboration between R&D and Industrial Affairs within 

the company.

• It implies also a close collaboration with regulatory authorities for its 

acceptance worldwide as an innovative testing approach. 

• This big investment also benefits to people as it simplifies and reduces 

technical operations and allows for automation and leads to overall 

reduction of QC testing time. 

| 53



THANK YOU
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Reducing severe suffering at Novo Nordisk

RSPCA – EFPIA webinar: How the pharmaceutical industry is 
tackling ‘severe’ suffering in animals used in science

Thomas Bertelsen – Novo Nordisk

26 January 2022



AgendaOur approach – using the RSPCA ‘Roadmap to end 
severe suffering’
Prospective assessment, - an example
Retrospective follow-up, - why the approach is helpful

2



Novo Nordisk®

The RSPCA ‘Roadmap to end severe suffering’ as applied at Novo Nordisk

• Culture
• A progressive, open minded and caring research culture

• Analysis
• to what extent does severe suffering occur

• Evaluation
• why severe suffering occurs 
• what current approaches are used to avoid it

• Define obstacles
• Scientific, procedural, logistics, time

• Overcome obstacles
• Re-frame the research question to avoid a severe mode
• Refine all elements of the lifetime experience of the animal (include housing and care)
• Use early Humane Endpoints

3



4

Prospective
assessment of 

severity

Define and solve 
obstacles to 

minimise 
suffering

Include relevant 
Humane 

Endpoints

Initiate study 
Assess actual 

severity

Identify and 
solve obstacles

Retrospective 
assessment of 

severity

10/02/2022EUSAAT 2018

Cultural 
awareness

Study planning Study phase

Inspired by Lilley et al. from RSPCA: A ‘Road Map’ toward ending severe suffering of animals used in research and testing. ATLA 42, 267-272, 2014. 

Systematic approach to minimise severe suffering



Novo Nordisk®

Prospective assessment, - an example: Maximum 
Tolerated Dose (MTD)
• The MTD

• To assess which doses are tolerated and which doses can be used in subsequent regulatory 
studies with animals

• The benefit of the MTD
• Scientific: 

• Identify a dose level, which can demonstrate organ toxicity in the following pivotal tox studies
• Identify possible side effects at high dose levels, which may be human relevant
• Close projects early if severe toxicity of expected human relevance is observed   

• Animal welfare: de-risking ‘severe suffering’ in subsequent regulatory animal studies where 
many animals are used
• Rodent studies: up to 264 animals (mouse study)
• Non-rodent studies: up to 24-40 animals

5



Novo Nordisk®

Maximum Tolerated Dose (MTD) contd
• To what extent does severe suffering occur?

• defining the level of tolerability unfortunately means also to know when the drug is 
intolerable

• few animals (rodents max 12; non-rodents maximum 2-4) are expected to experience 
severe suffering

• Which current approaches are used to avoid severe suffering?
• Ensure that as few animal as possible are subjected to an intolerable dose and that the duration for this is as short as 

possible

• Knowledge about the drug’s physical and chemical properties, its potency and mode of action has been investigated in non-
animal methods prior to the studies, and this knowledge has been incorporated in the design of the study.

• Groupwise dose-escalation. The dosing of the next group will not be initiated before the tolerability of the lower dose has 
been evaluated. 

6



Novo Nordisk®

Maximum Tolerated Dose (MTD) contd
Overcome obstacles – study design
• Minimizing the number of animals: 

• Typical group size in a rodent MTD study is maximum 6 males and 6 females. 
3 dose groups treated with the test compound

• Typical group size in a non-rodent MTD study is 1 male and 1 female
one group is treated with escalating dose levels until the maximum tolerable dose 
is reached followed by 
one group of 1 male and 1 female dosed with the highest expected tolerable dose 
(without a dose escalating phase) 

7



Novo Nordisk®

Maximum Tolerated Dose (MTD) contd
• Overcome obstacles

• Intensified monitoring
• Drug holiday
• Stop dosing
• Euthanasia when Humane Endpoints are reached

• General HEs
• Compound specific HEs per protocol (e.g., Hypoglycemia, drug related food intake)
• Intrinsic harm in the housing conditions are addressed
• Non-aversive handling to the extent possible
• Blood sampling – only what is scientifically required (number and volumes)
• Dosing – training and habituation to the extent possible

8



Novo Nordisk®

Retrospective follow-up - why the roadmap is helpful

• Animals that die unexpectedly due to the model or due to a harmful phenotype must be 
reported as ‘severe’

• Analysing data
• Dialogue with licence holders

• Data check: Is the scoring as ‘severe’ for all animals correct?
• Evaluation: Looking at why severe suffering occurs and what current approaches are used to avoid it. 
• Is the harm prospective or does severe suffering occur as an unforeseen event?
• Define obstacles: Are the obstacles, - Scientific, Resource-based or Other
• Overcome obstacles: Set out a plan to overcome issues and to end severe suffering
• Action plan
• Evaluate

• The RSPCA approach facilitates a cooperative response from licence holders, because:
• Objective, data driven, systematic and no blame-game approach

9



Novo Nordisk®

Thank you to my colleagues at Novo Nordisk
- and thank you for your attention

• TSBT@novonordisk.com

• Novo Nordisk – the use of animals

10
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Discussion

Challenges and progress towards avoiding and reducing 
severe suffering
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