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The NC3Rs

▪ Independent, scientific organisation

▪ Established by Government in 2004 

to lead the UK’s 3Rs agenda

▪ We use the 3Rs as framework to 

support science, innovation and 

animal welfare

▪ Work with research funders, 

academia, industry and regulators  

– broad remit

▪ Budget ~ £10 million per annum

▪ Team of 30 staff (17 post-docs) 

▪ Activities divided between: 

1. Research funding 

2. Centre-led science programmes

A scientific organisation which leads the discovery and application of new 

technologies and approaches to replace, reduce and refine the use of 

animals for scientific purposes (the 3Rs)

www.nc3rs.org.uk

http://www.nc3rs.org.uk/


NC3Rs resources



Background

Quality of published animal research

Kilkenny C, Parsons N, Kadyszewski E, Festing MF, Cuthill IC, Fry D, et al. (2009). Survey of the quality of 
experimental design, statistical analysis and reporting of research using animals. PLoS One 4(11): e7824.

Survey reviewed 271 publications and identified key areas for 
improvement

Experimental design

Only 12% of publications 

report randomisation and 

14% report blinding

Sample size justification –

missing in 100%

Reporting of studies

Animal characteristics –

missing in 25%

Only 59% stated the study 

hypothesis, number and 

characteristics of animals 

used

Statistical analysis

Only 70% of publications fully 

described the statistical 

methods and presented the 

results with a measure of 

variability



The ARRIVE guidelines

Animal Research: Reporting of In Vivo Experiments

▪ Checklist of 20 items, containing 

key information necessary to 

describe a study comprehensively 

and transparently.

▪ Consensus between:

▪ Scientists

▪ Statisticians

▪ Journal editors

▪ Research funders

▪ Used to maximise the output of 

animal research and avoid 

unnecessary animal use.

The ARRIVE guidelines were developed to improve the reporting of 

biomedical research using animals.



Internal 
validity

Reproducibility

Context/ 
relevance

7. Experimental procedures
8. Experimental animals
9. Housing and husbandry
14. Baseline data
17. Adverse events

6. Study design
10. Sample size
11. Allocation to experimental groups
12. Experimental outcomes
13. Statistical methods
15. Number analysed
16. Outcomes and estimation

1. Title
2. Abstract
3. Background
4. Objectives
5. Ethical statement
18. Interpretation/scientific implications
19. Generalisability/translation
20. Funding sources



Internal validity – randomisation

Method is important – haphazard is not random

e.g. computer generated, throw a dice,                                                    
flip a coin

Randomisation is crucial for two reasons:

1. Minimise selection bias

e.g. haphazard selection may results in slowest mice allocated to the 
same group

2. Key assumption of the statistical analysis

Different groups should be drawn from the same background population 
using random sampling



▪ Animal models of multiple sclerosis

▪ Comparison of randomised and non-randomised studies

Vesterinen HM et al. (2010) Improving the translational hit of experimental treatments in multiple sclerosis. Mult Scler;16:1044-55.

Randomised studies

Effect size = 21%

Non-randomised studies

Effect size = 42%

Studies not randomised overestimate treatment efficacy

Internal validity – randomisation



Internal validity – blinding

▪ 12 students

▪ Maze-bright and maze-dull rats

▪ Elevated T-maze, dark arm reinforced
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▪ Rats had been labelled 

bright or dull randomly

▪ Only difference was in the 

minds of the investigators!

Rosenthal R, Fode KL (1963). The effect of experimenter bias on the performance of the albino rat. Behavioral Science 8(3): 183-189.



Vesterinen HM et al. (2010) Improving the translational hit of experimental treatments in multiple sclerosis. Mult Scler;16:1044-55.

Blinded studies

Effect size = 30%

Non-blinded studies

Effect size = 41%

Studies not blinded overestimate treatment efficacy

▪ Animal models of multiple sclerosis

▪ Comparison of blinded and non-blinded studies

Internal validity – blinding



▪ Over 1000 journals endorse the ARRIVE guidelines.

▪ Incorporated into Instructions for Authors or Editorial Policies.

The full list of journals can be 

found here: 

ww.nc3rs.org.uk/ARRIVEjournals

Journals endorsing the ARRIVE guidelines

http://www.nc3rs.org.uk/ARRIVEjournals


The EDA

Experimental Design Assistant

▪ Web-based tool

▪ Aimed at in vivo researchers

▪ Developed as a collaboration 

between:

▪ In vivo researchers

▪ Statisticians

▪ Academia and industry

▪ Software designers specialised 

in artificial intelligence

▪ Road tested by researchers and 

statisticians

https://eda.nc3rs.org.uk

The EDA was developed to improve the design of animal experiments

https://eda.nc3rs.org.uk/


The EDA offers:

▪ The ability to build a stepwise visual representation of an 

experiment – the EDA diagram

▪ Feedback and advice on your experimental plan 

▪ Dedicated support for randomisation, blinding and sample size 

calculation

▪ Practical information to improve knowledge of experimental 

design

▪ Improves transparency of the experimental plan and helps 

communication

Effect of 

drug A on 

plasma 

glucose 

levels

Animals 

characteristics: 

diabetic mice

Experimental 

unit:: mouse

Vehicle

Drug

Vehicle

Drug

Measurement:

Plasma glucose

Outcome 
Measure:
Glucose levels

Analysis

Group 2

Group 1

Pool of 

animals Allocation: 

Complete 

randomisation

Pharmacological 

intervention 1

Pharmacological 

intervention 2

Independent 
variable of 
interest : 
Drug A
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The EDA workflow



Why use the EDA?

▪ Improve the reliability of published results

▪ Promote better understanding of experimental design, raise 

awareness about issues

▪ Facilitate peer review/assessment of the experimental plans with an 

explicit description

– Transparency

– Pre-registration

▪ Promote more careful consideration of the experimental plans

– Spend time planning

– Diagram facilitate discussion 



Systematic reviews of animal research

Systematic reviews allow novel findings without further animal use

Systematic reviews can contribute to the 3Rs and help identify 
opportunities for reduction or refinement 

▪ Quantify relative utility of outcome measures

▪ Compare different models / species

▪ Inform power/sample size calculations

Driver to improve the quality of primary in vivo research

▪ Shine a light on current practices

▪ Provide evidence of their impact on experimental results



The SyRF web app

▪ Fully integrated online 

platform

▪ Secure screening 

database, data repository 

and analysis applications

▪ Educational resources for 

systematic review and 

meta-analysis

▪ Flexible for individual 

projects

www.syrf.org.uk

Systematic search

Protocol development and registration

Screen for inclusion

.pdf retrieval

Meta-data annotation

Outcome data extraction

Meta-analysis

Publication

http://www.syrf.org.uk/


Internal validity

McCann SK, Cramond F, Macleod MR, Sena ES (2016). Systematic Review and Meta-Analysis of the Efficacy of 

Interleukin-1 Receptor Antagonist in Animal Models of Stroke: an Update. Translational stroke research 7(5): 395-406.
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“The 2009 systematic review highlighted areas of weakness with respect the lack 

of reporting on certain aspects of experimental design. While we felt that not 

reported did not mean not done we did take on board that future studies did need 

to more fully report details of experimental design. This change is reflected in the 

positive outcome of the follow-up 2016 systematic review”

--- Professor Stuart Allan, University of Manchester

IL-1RA in animal models of stroke



Further information

https://eda.nc3rs.org.uk/

www.nc3rs.org.uk/ARRIVE

www.nc3rs.org.uk

@NC3Rs

nathalie.perciedusert@nc3rs.org.uk


