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Timeline of Clinical Trials’ Reporting Regulations
● (1970)  Initializations of Registrar Programs

● (1997) FDA Modernization Act

● (2000) ClinicalTrials.gov Officially Available

● (2005; 2007) International Committee of Medical Journal Editors' Regulations

○ To Publish: Must Register!

● (2007) U.S. Congress

○ Results Required Within 12 Months of Completion (Interventions)

■ Defined As Collection of Primary Endpoint on Final Study Subject

2



Background on ClinicalTrials.gov
● “What is ClinicalTrials.gov?”

○ Database on Clinical Trials, Drugs, Devices, Diseases, etc. 

○ Registered at Beginning, Updated Throughout (P.I. or Sponsor)

● “Who Uses ClinicalTrials.gov?”

○ Patients, Public, various Healthcare Professionals, the IRB

● “Why Should I Register and Submit Results?”

○ Fulfill Ethical Obligations (IRB Approval, Informed Consent)

○ Reduce Publication Bias

○ Limit Falsification, Fabrication
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Understanding ClinicalTrials.gov
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Updates to Clinical Trials’ Regulations
● International Committee of Medical Journal Editors' 

Regulations (ICMJE) UPDATE (June 2017)

○ July 1, 2018: ICMJE Journals with Results MUST CONTAIN Data 

Sharing Statement

○ July 1, 2019: Data Sharing Statement Required in ClinicalTrials.gov
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● Civil Monetary Penalties (Potentially $10,000/day)

● Withholding of Grants (Typically Federally Funded 

Studies)
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Penalties for Not Uploading to ClinicalTrials.gov
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As of today, July 20, 2017, we are 

unaware of any significant 

enforcement of these penalties (or any) 

for failing to report results on 

ClinicalTrials.gov.



Background on Neurology
● “What is Neurology?”

○ Official Journal of American Academy of Neurology (AAN)

○ “The Most Widely Used and Highly Cited Peer-Reviewed Neurology Journal”

● “Why Did We Choose Neurology?

○ University of Iowa Clinical Trials Statistical and Data Management Center → Neurological Focus

○ Manageable, Contained Study
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Understanding ClinicalTrials.gov vs. Neurology
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The Roots of the Research: Becker, 2015
● “Reporting Of Results In ClinicalTrials.gov And High-Impact Journals: A Cross-Sectional Study”

○ Jessica E. Becker, Yale School of Medicine (M.D. Thesis)

● Clinical Trial Selection Parameters

○ Medline-Indexed Journal

○ July 1, 2010 --> June 30, 2011 (n = 4,586)

○ Impact Factor >= 10 (Web of Knowledge) (n = 831)

○ Results Reported as of January 2012 (Data Collection Begun) (n = 149)

○ Only FDA Mandated Main Trial Results (n = 96)
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Becker’s Results (Becker, 2015)
● 95 of 96 Articles HAD A DISCREPANCY 

○ 30% Discordant Trial Cohort Descriptions

○ 28% Discordant Intervention Definitions

○ 28% Discordant Primary Outcome or Results

■ 29% of Those LED TO DIFFERENCES IN 

INTERPRETATION

○ 95% Discordant Secondary Outcome or Results

○ 50% Discordant Adverse Effects
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Becker’s Comparisons (Journals/ClinicalTrials.gov)
● Cohort Characteristics

● Trial Intervention

● Primary and Secondary Efficacy Endpoint Definitions and Results

● Adverse Effects

The Standard of 
“Numerically Equal” 
(Becker 2015) -- What 

Does this Mean?
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This Study’s Parameters 
● Clinical Trial Selection Parameters

○ Medline-Indexed Journal (Neurology)

○ July 1, 2010 --> June 30, 2011 January 1, 2014 → December 31, 2014 (n = 467)

○ All Reported Data Elements Included (Lead Funder, Design, Condition Studied, etc.) 

○ Impact Factor >= 10 (Web of Knowledge)

○ Results Reported as of January 2012 (Data Collection Begun)

○ Only FDA Mandated Main Trial Results

○ Interventional Studies (n = 43)

○ United States (n = 20)

○ Results Published at ClinicalTrials.gov (n = 9) 

○ Neurology Article is Primary Record of Clinical Trial Results (n = 7)
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Proportion Comparisons (Dual Results)
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Proportion Comparisons (Match vs. Not Match)
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Additional Observations 
1. Observations about the Two Records Excluded (n = 9 - 2)

a. Clinical Trial Finished in 2004, Posted in 2017? --- Motivations behind Posting Results? 

2. Observations about the Four Records that Matched

a. ENTIRELY Different Authors between ClinicalTrials.gov and Neurology

b. Slight Differences -- Difficult to Report Primary Endpoints in Two Different Formats (i.e. Neurology and 

ClinicalTrials.gov)

i. EXAMPLE: “MS Activity in RESTORE”

3. Observations about the Three Records that Didn’t Match

a. Trial Stopped Early, Differences in Data Analysis, Interim Results NEVER UPDATED
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An Example of a “Match”: Food for Thought
● “MS Disease Activity in RESTORE”

○ Match or No Match? → Unclear, Required Multiple Discussions

○ Multiple Tables in Neurology Combined and Re-Ordered Approximated ClinicalTrials.gov Results

■ Are the Results Based on the Same Data? YES

■ Could a Typical Reader/Researcher Replicate the Results in Neurology SOLELY from ClinicalTrials.gov? 

HIGHLY UNLIKELY

● Becker’s “Numerically Equal” Standard

○ What is True “Reproducibility?” 

○ What Does it Mean to Report Results Accurately (a “Match”)?

○ To What Extent Must Results Be Easily Interpretable? 
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Takeaways for Statisticians and Clinicians
● Timely Reporting is Difficult 

○ The Level of Difficulty Would Probably Surprise the General Public 

● The “Bar” for Reporting Outcomes and Publically Sharing Data is Being Raised All the Time

● Studies on Frequentist, Accurate Reporting of Clinical Trials Can Raise Awareness of the Challenges 

and Inherent Behaviors of Self-Reporting
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Questions?
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