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The Problem

Pre-clinical research findings 
are not reproducible

• NIH - $30B/year
• Big pharma $4-5B per drug
• Small pharma $350M* per drug
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The contributors
• Publish or perish culture

 Number of publications is incentivised

• Poorly described materials and methods
 Journals that restrict the length

• Poor research design – inadequate training
 Studies are often unblinded
 Statistically underpowered

• Negative results are not published
 No venue to report inability to reproduce a published finding

• Poor quality of materials
 Contamination or mislabelling



Principles and Guidelines for Reporting 
Preclinical Research

• Rigorous statistical analysis
• Transparency in Reporting

 Standards
 Replicates
 Statistics
 Randomization
 Blinding
 Sample size
 Inclusion/Exclusion cireteria

• Data and material sharing
• Consideration of refutations



Consider establishing best practice 
guidelines for:

• Image based data (image screening for manipulation, 
Western blots, for example)

• Description of biological material with enough 
information to uniquely identify the reagents (for 
example unique accession number in repository), in 
particular for:

 antibodies: also report source, characteristics, dilutions and 
how they were validated

 cell lines: also report source, authentication and mycoplasma 
contamination status

 animals: also report source, species, strain, sex, age, 
husbandry, inbred and strain characteristics of transgenic 
animals



Training

This RFA will support creative educational activities with a 
primary focus on developing courses for skills development 
to enhance data reproducibility.



Encouraging public discourse





Quality of Materials



Mitigation of the contributors
• Publish or perish culture

 NIH revamped the biosketch for applications

• Poorly described materials and methods
 NPG eliminated limits

• Poor research design – inadequate training
 NIH published guidelines adopted by 80+ journals
 NIH is offering support for additional training

• Negative results are not published
 Articles are now better linked 
 PubMed Commons

• Poor quality of materials
 International Cell Line Authentication Committee
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