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Being an effective consumer of 
preclinical research

1. Reproducibility, scientific rigor of design, and 
transparency in reporting  (Wendy)

2.  Non‐clinical prerequisites for clinical studies 
with an emphasis on FDA requirements (Dietrich)
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Disclosures

• I am a full time employee of Janssen Research 
and Development / Johnson and Johnson

• This presentation will not include information 
on unlabeled use of any commercial products 
or investigational use that is not yet approved 
for any purpose
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Outline

• Challenges in translating preclinical findings to 
novel therapies

• Reproducibility in preclinical studies
– Scientific rigor of study design and conduct
– Transparency in reporting 

• Efforts to address concerns in preclinical (and 
clinical) studies 
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Challenges in translating preclinical 
findings to novel therapies
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Has Stanford University 
found a cure for 
Alzheimer's disease

This Alzheimer’s Breakthrough 
Could Be a Game Changer
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Has Stanford University 
found a cure for 
Alzheimer's disease

This Alzheimer’s Breakthrough 
Could Be a Game Changer
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Disease Modifying Therapies:  
Recent Negative Trials in Parkinson’s Disease

Athauda and Flotynie, Nat Rev Neurol, 2015
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Reasons for lack of translation: 
Mechanisms and models

• Disease mechanisms poorly understood
– Relevance of mechanism in model to mechanism 
in human disease? (e.g., MPTP)

– Is the target appropriate for the human disease?

• Animal models do not recapitulate human 
disease 
– Progressive course 
– Clinical and pathologic features of disease
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Reasons for lack of translation:
Drug properties

• Does the intervention get to the target? 

• Does it engage the target?
• At a sufficient concentration?
• In a biologically active form?
• Is the dosage sufficient?
• What is the toxicity?
• What is the maximum tolerated dosage?
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Reasons for lack of translation:
Lack of reproducibility

• Preclinical study design
• Lack of transparency in reporting / publication 
of results
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Reproducibility in preclinical studies:  
Design and reporting
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The problem
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Preclinical studies:  Factors 
contributing to lack of reproducibility
• Insufficient training of researchers in 
experimental design

• Increased emphasis on making provocative 
statements rather than presenting technical 
details
– Over‐interpretation of creative “hypothesis‐
generating” experiments

• Publications lack information on basic elements 
of experimental design

Collins and Tabak, Nature, 2014
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Preclinical studies:  Critical considerations

• Lack of publication of negative data

• Limited publications on limitations / scientific 
flaws of published results

• Difficult to access unpublished data 

Collins and Tabak, Nature, 2014
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Design of preclinical studies:  
Critical elements

• Blinding

• Randomization

• Replication

• Sample size calculation

• Effect of sex differences

Collins and Tabak, Nature, 2014
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Preclinical Methodology

DG Hackam, JAMA , 296:1731‐2, 200618

 7 leading scientific journals
 >500 citations
 Published between 1980‐2000



Efforts to address lack of 
reproducibility, lack of transparency, 

and methodological issues in 
preclinical studies
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https://grants.nih.gov/policy/reproducibility/index.htm



Four areas for enhancing rigor and transparency
NOT‐OD‐15‐103; NOT‐OD‐16‐011

• Scientific premise
– Consideration of the strengths and weaknesses of published 
research or preliminary data supporting the application

• Rigorous experimental design and methods 
– How will they achieve robust and unbiased results

• Consideration of relevant biological variables (e.g., sex)
– Factor into both design and analysis

• Methods to ensure identity and validity of key biological 
and/or chemical resources used in the proposed studies
– Cell lines, specialty chemicals, antibodies
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NINDS clinical trial funding announcements

• Ensure that the data supporting the proposed 
trial meet the NINDS scientific rigor guidelines

– Scientific rigor of the experimental design
– Strategies used to minimize bias
– Robustness and reproducibility of the results 
– Consideration of alternative interpretations
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Rigor and reproducibility in NIH 
applications:  Resource chart
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Summary
Using preclinical data to inform clinical trials

• Improve scientific rigor in preclinical studies
• Increase transparency in reporting
• Improve reproducibility 
• Permit critical assessment of scientific findings

– Is the study designed appropriately (rigor)?
– Has bias been minimized?
– Have the results been replicated?
– Have alternative interpretations been considered?
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Thank you
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NOT‐NS‐11‐023
Improving the quality of NINDS‐supported 
preclinical and clinical research through 

rigorous study design and transparent reporting

• Experimental design
– Rationale for models and endpoints;  sample size 

justification; adequacy of  controls; statistical 
methods

• Minimizing bias 
– Blinding, randomization, missing data, reporting +/‐

results
• Results

– Independent replication; target engagement
• Interpretation of results

– Alternative interpretations
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• http://grants.nih.gov/reproducibility/index.ht
m
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