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What is the average cost to develop and gain 

marketing approval for a new drug? 

 

$2.558 billion 

$2.870 billion, including post-approval costs 

 

 

Journal of Health Economics 47 (2016) 20–33  
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Translational Science 



Economics of Reproducibility 

 53 landmark studies 

 6 confirmed (11%) 

Controls 

Reagents 

Investigator bias 

Described complete 

data set 
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Focus Areas for Reproducibility 

 Randomization 

 Blinding 

 Sample size 

Data handling 

http://www.ncbi.nlm.nih.gov/pubmed/23060188  
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http://www.ncbi.nlm.nih.gov/pubmed/23060188
http://www.ncbi.nlm.nih.gov/pubmed/23060188
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Resource Sharing—NIH 

NIH considers the sharing of unique research resources developed 

through NIH-sponsored research an important means to enhance 

the value and further the advancement of research. 

When resources have been developed with NIH funds and the 

associated research findings published or provided to NIH, it is 

important that the results be made readily available for research 

purposes to qualified individuals within the scientific community. 
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https://grants.nih.gov/grants/peer/guidelines_general/Resource_sharing_plans.pdf  

https://grants.nih.gov/grants/peer/guidelines_general/Resource_sharing_plans.pdf
https://grants.nih.gov/grants/peer/guidelines_general/Resource_sharing_plans.pdf
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Resource Sharing—NIH 

 Samples 

 Reagents 

 Model organism (e.g., transgenic mouse strain) 

 Data 
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Where Do We Start? 
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Data Lifecycle 
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What Kind of Data? 

 Types (observational, derived, etc.) 

 Format (text, numeric, modeling, images, etc.) 

 Quantity 

 HIPAA 

 Proprietary 

 Owner 
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Organization and Storage 

 Location 

Accessibility / Security (including encryption) 

 Back-up  

 Retention / Archival 

Data Migration / Operating System Sustainability 
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Organization and Storage 

Electronic Data 

 Audit Trails / Meta Data 

 Transposition Errors 

 Software Compatibility 

 Program Updates 

 Automatic 

 Impact to significant digits 
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Organization and Storage 

Electronic Documents 

 Standard File Naming System  

 Brief, descriptive, consistent, dated 

 Plans for edits and changes 

14 



Institutional Office of Regulated Nonclinical Studies 

Organization and Storage 

 Fixed (No changes) 

 Updated with no changes  

 Updated with changes—Change Control 
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Data Manipulation 
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Mechanisms for Data Sharing 

 Email 

 Online repositories 

 Supplemental to publication 

 Sharing agreements 

 Mixed 

 Conditions / Exclusions 
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Promoting an Open Research Culture 
Data Sharing 
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Data Management Plan—NIH  
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Data Sharing Plan—Template  

What 

Who 

Where 

When 

How 

20 

https://www.niaid.nih.gov/research/sample-data-sharing-plan  

https://www.niaid.nih.gov/research/sample-data-sharing-plan
https://www.niaid.nih.gov/research/sample-data-sharing-plan
https://www.niaid.nih.gov/research/sample-data-sharing-plan
https://www.niaid.nih.gov/research/sample-data-sharing-plan
https://www.niaid.nih.gov/research/sample-data-sharing-plan
https://www.niaid.nih.gov/research/sample-data-sharing-plan
https://www.niaid.nih.gov/research/sample-data-sharing-plan
https://www.niaid.nih.gov/research/sample-data-sharing-plan
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Data Management and Sharing Plan 

 Data Description / Types 

 Data Standards for Format and 

Content 

Mechanisms for Access and Sharing 

(Provisions, Privacy Protection, 

confidentiality, Security, Intellectual 

Property, etc.) 

 Provisions for Data Reuse and 

Redistribution 

 Archiving / Long-term  

     Preservation and access 

 Other… 
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Data Quality:  GDP Principles 

 

 Attributable 

 Legible 

 Contemporaneous 

 Original 

 Accurate 
 

ALCOA+  

Complete, Consistent, Enduring, Readily Available 
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Data Quality:  Exercise 
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Month / Day / Year 

Day / Month / Year 
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Laboratory Notebooks 

24 

http://www.iphandbook.org/handbook/ch08/p02/ 

http://www.iphandbook.org/handbook/ch08/p02/
http://www.iphandbook.org/handbook/ch08/p02/
http://www.iphandbook.org/handbook/ch08/p02/
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Reconstructability 

http://www.who.int/tdr/publications/documents/quality_practices.pdf?ua=1  

“One group is attempting to reproduce the 

results of another group. The group is 

unable to reproduce the same results even 

after following the methods. After 

contacting the original author withheld 

crucial information out of the methods 

section.” 

http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/documents/quality_practices.pdf?ua=1
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“When data are published, the authors must be fully responsible 

for its integrity, and thus must be prepared to discuss their 

findings and help investigators troubleshoot experiments when 

others are unable to reproduce their work…”  

26 May 2015, Vol. 8, Issue 5, e63221 

www.Plosone.org  

Closing Comment—Data Integrity 

http://www.plosone.org/
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Case Study 1—Data Sharing 

Your research study will include data from approximately 500 subjects being 

screened for three bacterial sexually transmitted diseases (STDs) at an inner 

city STD clinic. The final dataset will include self-reported demographic and 

behavioral data from interviews with the subjects and laboratory data from 

urine specimens provided. Because the STDs being studied are reportable 

diseases, you will be collecting identifying information.  

Even though the final dataset will be stripped of identifiers prior to release for 

sharing, there remains the possibility of deductive disclosure of subjects 

with unusual characteristics. Identify options (i.e., conditions) for sharing 

the data. 
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Case Study 1—Data Sharing 

The proposed research will include data from approximately 500 subjects being 

screened for three bacterial sexually transmitted diseases (STDs) at an inner city STD 

clinic. The final dataset will include self-reported demographic and behavioral data 

from interviews with the subjects and laboratory data from urine specimens 

provided. Because the STDs being studied are reportable diseases, we will be 

collecting identifying information.  

Even though the final dataset will be stripped of identifiers prior to release for sharing, 

we believe that there remains the possibility of deductive disclosure of subjects with 

unusual characteristics. Thus, we will make the data and associated documentation 

available to users only under a data-sharing agreement that provides for: (1) a 

commitment to using the data only for research purposes and not to identify any 

individual participant; (2) a commitment to securing the data using appropriate 

computer technology; and (3) a commitment to destroying or returning the data 

after analyses are completed. 
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http://guides.lib.vt.edu/NIH/examples  

http://guides.lib.vt.edu/NIH/examples
http://guides.lib.vt.edu/NIH/examples
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Case Study 2—Data Retention 

One of the important elements about rigor and reproducibility is 

knowing exactly how to "reproduce" conducting an experiment. 

This in turn depends upon access to primary records of 

research studies. Sometimes, it is difficult to obtain the primary 

lab/research records after investigators leave an institution.  

What are best practices to insure that primary data and precise 

methodologies are maintained in an EASILY accessible format 

for required time periods and maybe even longer? 
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(Homework): Watch the Data 

Management and Sharing Video 

https://www.youtube.com/watch?v=N2zK3sAtr-4 
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https://www.youtube.com/watch?v=N2zK3sAtr-4
https://www.youtube.com/watch?v=N2zK3sAtr-4
https://www.youtube.com/watch?v=N2zK3sAtr-4
https://www.youtube.com/watch?v=N2zK3sAtr-4
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References – Data Management 

https://dmptool.org/dm_guidance (General guidance) 

http://www.icpsr.umich.edu/files/datamanagement/DataManagementPlans-All.pdf (Guidelines) 

http://www.icpsr.umich.edu/icpsrweb/content/datamanagement/dmp/plan.html  (Sample plan) 

http://lgdata.s3-website-us-east-

1.amazonaws.com/docs/2784/1033892/DM101Checklist101314.pdf (Checklist) 

http://libguides.northwestern.edu/datamanagement/federalfundingagency (Other Federal funding 

agencies) 

http://www.hhmi.org/sites/default/files/Educational%20Materials/Lab%20Management/Making%2

0the%20Right%20Moves/moves2_ch8.pdf (Data Management and Lab Notebooks) 

https://grants.nih.gov/grants/NIH-Public-Access-Plan.pdf (NIH Public Access Plan) 

http://www.data-archive.ac.uk/media/2894/managingsharing.pdf (Managing and Sharing Data, UK 

Data Archive) 

http://data.library.virginia.edu/data-management/lifecycle/ (Data lifecycle) 
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https://dmptool.org/dm_guidance
http://www.icpsr.umich.edu/files/datamanagement/DataManagementPlans-All.pdf
http://www.icpsr.umich.edu/icpsrweb/content/datamanagement/dmp/plan.html
http://lgdata.s3-website-us-east-1.amazonaws.com/docs/2784/1033892/DM101Checklist101314.pdf
http://lgdata.s3-website-us-east-1.amazonaws.com/docs/2784/1033892/DM101Checklist101314.pdf
http://libguides.northwestern.edu/datamanagement/federalfundingagency
http://www.hhmi.org/sites/default/files/Educational%20Materials/Lab%20Management/Making%20the%20Right%20Moves/moves2_ch8.pdf
http://www.hhmi.org/sites/default/files/Educational%20Materials/Lab%20Management/Making%20the%20Right%20Moves/moves2_ch8.pdf
https://grants.nih.gov/grants/NIH-Public-Access-Plan.pdf
http://www.data-archive.ac.uk/media/2894/managingsharing.pdf
http://data.library.virginia.edu/data-management/lifecycle/
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References—Resource Sharing 

https://grants.nih.gov/grants/policy/data_sharing/data_sharing_guidance.htm (Policy and 

Implementation) 

https://grants.nih.gov/grants/policy/data_sharing/data_sharing_faqs.htm (FAQs) 

https://grants.nih.gov/grants/peer/guidelines_general/Resource_sharing_plans.pdf  

https://www.niaid.nih.gov/grants-contracts/resource-sharing-plan (Resource sharing) 

 

Other References: 

http://www.iphandbook.org/handbook/ch08/p02/ (Laboratory Notebook) 

http://www.who.int/tdr/publications/documents/quality_practices.pdf?ua=1 (WHO Handbook)  

  

 

 32 

Hyperlinks verified 12 February 2018 

https://grants.nih.gov/grants/policy/data_sharing/data_sharing_guidance.htm
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