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Biomedical Replication 

Studies 
Elizabeth Iorns, PhD and Nicole Perfito, PhD 
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$28B 
Spent on irreproducible 

studies 

 

Annual 

Preclinical 

Spend 

Freedman, Cockburn, and Simcoe PLoS  2015 
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Reproducibility 

rates in 

biomedical 

studies ranged 

between 0 to 

21% 

0% 

21% 

11% 

16% 

• Re-tested 70+ drugs from 221 independent studies1 

• Minocycline: effective in four separate ALS mouse 

studies worsened symptoms in a clinical trial of more 

than 400 patients2 

• Attempted to replicate 53 “landmark” oncology studies 

• 6 of 53 fully reproduced 

• Sponsored replication of 12 spinal cord injury studies 

• 2 of 12 fully reproduced 

• Conducted in-house target validation studies 

• 14 of 67 fully reproduced 

1. Scott et al. Amyotroph Lateral Scler. 9, 4-15 (2008), 2. Gordon et al. Lancet Neurol. 6, 1045–1053 (2007), 3. Stuart et al. Experimental Neurology 233, 597–

605 (2012), 4. Prinz et al. Nat Rev Drug Discov. 10, 712 (2011), 5. Begley and Ellis. Nature. 483, 531-3 (2012). 
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Defining 

Reproducibility 
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Less than 30% of respondents who could not reproduce 

published findings published their failure 
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Why don’t scientists publish their 

failures and enable self-correction? 

• Replication experiments are not the norm 

• Creates issues with retaliation from community of peers 

• Can be difficult to interpret results, particularly from 

studies that were not originally designed as formal 

replications 
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Science Exchange: Replication Projects 

Reproducibility Project: Cancer Biology 

 

 

PCF Movember Foundation  

Reproducibility Initiative 

 

Reproducibility Initiative REPRODUCIBILITY
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Independent Antibody Validation 

Initiative 

 

3ie Gates Foundation Reanalysis 

Studies  

 

Private pharmaceutical validations 
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1. Where possible, we obtained input from the original authors (and unique non-

commercial reagents as well as data) 
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Replication study best practices 
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2. Pre-establish (and pre-register) protocols and analysis plans 

3. Use power calculations to ensure replication sample size is sufficient to detect 

the reported effect with sufficient power 
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4. Use expert, independent labs with extensive expertise in the techniques being 

replicated 



© 2017 Science Exchange, Inc. – Confidential and proprietary information  |  15  

5. Make all protocols, results, and data open and accessible to everyone 

6. Results are published regardless of findings 
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50 most impactful papers from 2010-2012 in 

cancer biology  

31 Registered Reports submitted to eLife 

• 29 accepted and published  

• 2 rejected 

8 replication studies completed 

• 5 replication studies published  

• 3 replication studies in review 

21 replication studies ongoing 

19 potential studies on hold  

RP:CB Project Status 

Meta-Analysis for all Replication 

Studies 

• What were the main road-blocks 

to conducting replication studies 

• How much do they cost on 

average? 

• What factors were associated with 

studies that were more likely to 

replicate? 
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Promoting a culture of replication 
1. Reduce reliance on contacting original authors 

Update journal formats to 

capture more information and 

data 

Uniquely identify commercial 

reagents 

Repositories for materials 
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Promoting a culture of replication 

2. Divide research studies into different categories and identify studies 

in each category 

Exploratory 

Novel Studies 

• Multi-year Investigator initiated 

grants 

Confirmatory 

Studies 

• Technical Experts 

• May require different types of labs 

and scientists (e.g. Core Facilities) 

• Rigorous QC Procedures 
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Promoting a culture of replication 

3. Provide funding for Replication 
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Contact 

Nicole Perfito 
nicole@scienceexchange.com 

 

Thank you. 

• RPCB Core Team 

• Science Exchange labs 

• Center for Open Science 

• eLife 

• Laura & John Arnold Foundation 

• Reagent donors 

• Prostate Cancer Foundation 

• 3IE /Gates Foundation 
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Published Studies Were effects in the 

same direction? 

Were effects 

statistically 

significant? 

Aird et al. 2017. Replication study: BET bromodomain inhibition as 

a therapeutic strategy to target c-Myc Yes No 

Horrigan et al. Replication study: The CD47-signal regulatory 

protein alpha (SIRPa) interaction is a therapeutic target for human 

solid tumors 
No No 

Horrigan et al. Replication study: Melanoma genome sequencing 

reveals frequent PREX2 mutations No No 

Kandela, et al. Replication study: Discovery and preclinical 

validation of drug indications using compendia of public gene 

expression data 
Yes Yes 

Mantis et al. Replication study: Coadministration of a tumor 

penetrating peptide enhances the efficacy of cancer drugs 2 of 3 No 


