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The NC3Rs 
(UK National Centre for the 3Rs) 

 Lead on the discovery and application of new technologies and approaches to replace, 
reduce and refine the use of animals for scientific purposes (the 3Rs) 

 

 

 

 

 

 

 

 

 

 Work with research funders, journals, academia, industry and regulators 

 Activities divided between:  

 Research funding  
 Centre-led science programmes 

 

 

Visit our website: 
www.nc3rs.org.uk 

@NC3Rs 

National Centre          
for the 3Rs 



Experimental Design programme 
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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 



Reproducibility in preclinical research 

The Reproducibility Project: Cancer Biology began in 2013  

Set out to replicate experiments from 50 high-impact cancer biology papers 

Ten replications published in eLife with mixed results 

2015: aim for 37 papers 

2017: aim for 29 papers 

2018: aim for 18 papers 

Main reasons to reduce scope: 

 Lack of methodological details 

 Materials not available 



The ARRIVE guidelines 
Animal Research: Reporting of In Vivo Experiments 

The ARRIVE guidelines were developed to improve the reporting of biomedical 
research using animals. 
 
 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 improve reproducibility of 

animal research 



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 



Endorsement of the ARRIVE guidelines 

Over 1000 journals and organisations recommend the ARRIVE guidelines 

Learned 
Societies 

Funders Journals Universities 

Over 18,000 copies requested from 50 different countries 



Experimental Design 
Assistant (EDA) 

Online tool for researchers to 
design in vivo  experiments 
 
 
 
 
 
 
EDA can help to ensure robust 
study design and reliable and 
reproducible findings 
 
 
 
 

 

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

 Benefits of the EDA include: 

 Advice to improve the experimental plan 

 Recommendations for the statistical analysis 

 Power calculation 

 Randomisation and blinding 

 Improved transparency 
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EDA Report 

Key information requested by funders: 

 Objectives and hypotheses  

 Animal numbers and justification for 
sample size 

 Steps taken to minimise the effect of 
bias 

 Primary and secondary outcome 
measures 

 Planned statistical analysis 

 

EDA diagram 
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The EDA workflow 
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Objectives of 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  

 

 



EDA uptake 

6000 accounts on the system 

Recommended by funders 



The SyRF web app 

 Fully integrated online platform 

 Free to use 

 Secure screening database, data 
repository and analysis applications 

 Educational resources for systematic 
review and meta-analysis 

 Guidance on any aspect of preclinical 
systematic review and meta-analysis 

 Flexible for individual projects 

 Tools to support living systematic reviews 

 

Protocol development and registration 

Formulate research question 

Systematic search 

Screen to include relevant studies 

Assess study quality 

Extract outcome data 

Analysis 

Publication / dissemination 



The SyRF web app 

Launched in 2017  

Over 500 users – 300 projects on platform 

Worldwide usage 

www.syrf.org.uk 

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


Further information 

 

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

www.nc3rs.org.uk/ARRIVE 

http://syrf.org.uk/ 

 

www.nc3rs.org.uk 

@NC3Rs 

nathalie.perciedusert@nc3rs.org.uk 
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