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Replacing lab animal use with 
humane alternatives 

globally is our primary goal

Aim: to reach a point where important 
science is done without causing harms to 

animals

rspca.org.uk/animalsinscience



Definitions in different countries

● South Korea/USA: Category E - Experiments 
that may involve pain or suffering that is not 
alleviated through anaesthetics and/or 
analgesics

● Canada: Category D - experiments which 
cause moderate to severe distress or 
discomfort’;  Category E - procedures which 
cause severe pain near, at, or above the pain 
tolerance threshold of unanesthetised 
conscious animals

freepik.com
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Severe procedures

Within the UK and the European Union, 

‘severe’ procedures are those where 

animals used in science are likely to 

experience the highest level of harm:

● severe pain, suffering or distress

● long-lasting moderate pain, 

suffering or distress, or

● severe impairment to their 

wellbeing or general condition



Severe pain, suffering or distress

● Toxicity testing where death is the end-point, e.g. single dose acute toxicity testing
● Testing of a device where failure may cause severe pain, distress or death, e.g. cardiac 

assist devices
● Surgery under general anaesthesia expected to result in severe postoperative pain, e.g. 

unstable fractures
● Use of metabolic cages involving severe restriction of movement over a prolonged period
● Inescapable electric shock (e.g. to produce learned helplessness)
● Complete isolation for prolonged periods of social species e.g. dogs and non-human 

primates
● Immobilisation stress to induce gastric ulcers or cardiac failure in rats
● Forced swim or exercise tests with exhaustion as the end-point

sciencedirect.com/science/article/pii/S2049080121005082



Long-lasting moderate pain, suffering or distress

● Tumours that cause progressive lethal disease
with long-lasting moderate pain, distress or 
suffering. For example metastatic spread, or 
tumours that are allowed to ulcerate

● Surgery under general anaesthesia expected to 
result in severe or persistent moderate 
postoperative pain, suffering or distress or 
severe and persistent impairment of the general 
condition of the animals

appliedradiationoncology.com



Severe impairment to wellbeing or general condition

● Breeding animals with genetic disorders that are 
expected to experience severe and persistent 
impairment of general condition, for example 
Huntington’s disease, Muscular dystrophy, 
chronic relapsing neuritis models

● Organ transplantation where organ rejection is 
likely to lead to severe distress or impairment of 
the general condition of the animals, e.g. 
xenotransplantation

● Vaccine potency testing characterised by 
persistent impairment of the animal’s condition, 
progressive disease leading to death, associated 
with long-lasting moderate pain, distress or 
suffering

researchgate.net/publication/14526754
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Source: Home Office Annual statistics of scientific 
procedures on living animals, Great Britain 2025

Severe experimental procedures by 
purpose 

1.3% of all procedures are severe
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Focus on Severe Suffering 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.

https://focusonseveresuffering.co.uk/

Main emphasis: identify innovative and practical ways to refine 
severe procedures.
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Causes of severe suffering

1. Some procedures or ‘models’ are 

likely to cause severe suffering

2. A combination of less severe factors 

can lead to increased overall 

suffering: ‘cumulative severity’

3. Where animals die, this may involve 

severe suffering - including both 

unexpected mortality, and ‘death as 

an endpoint’
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● Legal

○ Many laws require severity to be 

minimised and refinement to be 

implemented

● Ethical

○ Reducing and avoiding harms to animals 

is the right thing to do

● Scientific

○ If animals are struggling with avoidable 

suffering, data quality can be affected

● Human welfare

○ Staff can be distressed by animal 

suffering, especially if this is severe

Reasons to act on severe suffering
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Everyone has a part to play

● Scientists
● Animal technicians
● Vets
● IACUCs
● Competent authorities
● National Committees 
● National 3Rs centres
● NGOs
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The role of researchers

What can researchers do to reduce suffering?

● Literature searches for refinements (both procedural and also 

housing and husbandry related)

● Discussing with colleagues in relevant fields

● Being open-minded about the link between better welfare and 

better science
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The role of the animal technologist

What can an animal technologist do to reduce severe suffering?

● Practicing refined handling, husbandry, and habituation

● Communication with colleagues (including vets and users)

● Advocate for the animals in your care and voice any concerns

● Bring in information and skills from meetings (e.g. these slides)
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The role of IACUC members

What can the IACUC do to reduce severe suffering?

● Ask ‘animal centric’ questions - how will the animal feel? 

● Asking the establishment to set itself a goal to end severe 

suffering

● Facilitate a good “culture of care” in the establishment



1. Support better predictions of prospective severity by enabling better 

understanding of animals’ experiences

2. Enable reductions in suffering and improvements in welfare

3. Make sure special attention is paid to severe protocols in Post Approval 

Monitoring, which should include assessing actual severity

4. Set establishment goals to reduce and avoid severe suffering

What can IACUCs do?



Prospective severity assessment - first classification
Directive 2010/63/EU

Factors relating to the procedure:

● Pain, suffering, distress or lasting harm caused 
by the protocol - its nature, intensity, duration 
and frequency 

● Number of times that techniques are applied
● Cumulative suffering
● Prevention from expressing natural behaviour 

including restrictions on the housing, husbandry 
and care standards

eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32010L0063

nature.com/articles/laban0205-30

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32010L0063


Prospective severity assessment - first classification
Directive 2010/63/EU

Additional factors:

● Type of species and genotype
● Stage of development and sex of the animal
● Whether the animal can be trained to cooperate 

with the procedure, or habituated to it
● The methods used to reduce or eliminate pain, 

suffering and distress, including refinement of 
housing, husbandry and care conditions

● Humane end-points

eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32010L0063

3hs-initiative.co.uk

http://3hs-initiative.co.uk
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The animal has become 
sensitised to the procedure 
and has not had enough time 
to recover between procedures 
2 and 3



● Consider animals’ entire lifetimes

● Habituation or sensitisation – never 

assume

● Understanding harms to animals is 

essential

Cumulative severity

focusonseveresuffering.co.uk/lifetime-experiences

http://focusonseveresuffering.co.uk/lifetime-experiences
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Severity assessment framework

op.europa.eu/en/publication-detail/-/publication/fe448d22-282f-11e9-8d04-01aa75ed71a1/language-en

http://op.europa.eu/en/publication-detail/-/publication/fe448d22-282f-11e9-8d04-01aa75ed71a1/language-en
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Glossary of clinical observations



Welfare assessment example



Creating welfare assessment records



Post Approval Monitoring
should involve …

● Continuous monitoring of ongoing 
protocols

● Observation of selected procedures and 
animals

● Retrospective review at the end of a 
protocol

● Inspections and visits to the animal 
facility – preferably every 6 months

Guide for the Care and Use of Laboratory Animals: 
Eighth Edition (2011). Washington, DC: The National 
Academies Press doi.org/10.17226/12910

Photo: IAT

https://doi.org/10.17226/12910


Actual severity assessment

● What the animal actually experienced
● Good welfare assessment records are essential
● Reviewing these records is essential to see:

○ the level and nature of actual severity; when effects 
occurred

○ which refinements worked well (or not)
○ which techniques or protocols caused more suffering (and 

should be the focus of refinements)
○ if animals died, whether this could be predicted and 

prevented

op.europa.eu/en/publication-detail/-/publication/fe448d22-282f-11e9-8d04-01aa75ed71a1/language-en

http://op.europa.eu/en/publication-detail/-/publication/fe448d22-282f-11e9-8d04-01aa75ed71a1/language-en


Other elements of retrospective review

● Were the expected scientific advances obtained?  If not, why? 
○ e.g. unrealistic, technical problems, approach abandoned as unlikely to justify 

further use of animals etc
● How will the results/data be reported or disseminated? (even if the hypothesis is 

not proven; to help maximise the benefits)

● Are there opportunities to share 3Rs advances with other researchers - especially 
refinement, for severe protocols?

● What lessons could be learnt to guide future protocols?
● Was the ‘harm-benefit analysis’ accurate?



● Assume that there is always more than can be done to reduce and avoid severe 
suffering

● Seek advice from the IACUC
● Review how prospective suffering is predicted - is it consistent and accurate?

○ Focus on understanding animals’ experiences instead of what will be done to 
them

○ Consider the whole life experience of each animal and identify opportunities for 
refinement at each step

● Improve processes for welfare assessment and retrospective review 
● Make sure special attention is paid to severe protocols in Post Approval Monitoring 
● Set establishment goals to work together to reduce and avoid severe suffering

Action points

See: focusonseveresuffering.co.uk

http://focusonseveresuffering.co.uk
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Thank you


