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Reasons to Register Clinical Trials 
and Report Results

• Human Subject Protections
– Allows potential participants to find studies
– Assists ethical review boards and others to determine 

appropriateness of studies being reviewed (e.g., harms, benefits, 
redundancy)

– Promote fulfillment of ethical responsibility to human volunteers –
research contributes to medical knowledge 

• Research Integrity
– Facilitates tracking of protocol changes
– Increases transparency of research enterprise

• Evidence Based Medicine
– Facilitates tracking of studies and outcome measures
– Allows for more complete identification of relevant studies

• Allocation of Resources
– Promotes more efficient allocation of resources
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The good news:  
We have a lot of information

• 100,151 registered trials from 9,963 Sponsors
– 45% US sites only 

• 2,677 Results entries from 472 Sponsors
• Access to data about individual clinical trials

– Powerful search tools
– Users can identify and track trials and 

outcome measures
• Unique source of information about CRE
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Content of ClinicalTrials.gov 
Records

• One record per trial
• Registration record

– Submitted at trial initiation
– Summarizes information from trial protocol

– Condition
– Interventions
– Design, etc

– Includes recruitment information (e.g., eligibility, locations)
• Results record

– Submitted after trial completion
– Summarizes trial results

• Participant flow
• Baseline characteristics
• Outcome measures (including statistical analyses)
• Adverse events
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The bad news:  

Somebody has to enter the 
data!
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Legal and Other 
Requirements
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FDAAA
Sec. 801 Expanded Clinical Trial Registry

• Enacted on September 27, 2007
• Requires Trial Registration (Dec 2007)

– Phase II-IV drug and device trials for all diseases
– Data elements: ClinicalTrials.gov + ~ WHO/ICMJE

• Requires Results Reporting (Sept 2008)
– Trials of FDA-approved or cleared drugs and devices
– “Basic” Results: Baseline Characteristics, Primary & 

Secondary Outcomes, Statistical Analyses
– Adverse Events (Sept 2009)
– “Expansion” of results by rulemaking (Sept 2010)

• Added enforcement provisions
9



Potential Enforcement 
Provisions

• Notices of non-compliance
• Civil monetary penalties (up to 

$10,000/day)
• Withholding of NIH grant funds
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Key Terms

• Responsible Party
– Sponsor, grantee
– PI, if designated

• Applicable Clinical Trials
– Interventional trials
– Phase 2-4 drug, biologic, device
– IND/IDE trial or ≥one site in U.S. 
– Ongoing as of 12/26/07, or later

• Primary Completion Date
11



Establishing the 
“Responsible Party”

• Who is the sponsor?
– IND/IDE holder
– NIH grantee
– “Initiator of trial”

• Sponsor may designate the PI (under 
some conditions)

• RP has legal responsibilities for FDAAA
– Others may help
– Only one per trial!
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Pitfalls in determining if your 
trial is an ACT

• Is it an interventional study?
– Are the “interventions” a consequence of the 

research protocol, or vice versa?
– Would the participants have received the 

interventions whether or not they were in the 
study?

• Does it include a device?
– FDA regulatory definitions apply
– Includes diagnostic devices
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Basic Results Database
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Basic Results Reporting 
Requirements

• Results of FDA-approved/cleared products
• Generally, submission within 12 months of 

the earlier of estimated/actual primary 
completion date

• Delayed Submission of Results
– Seeking initial approval 
– Seeking approval of a new use 
– Extensions for “good cause”
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Basic Results Modules

• Participant Flow 
• Baseline and Demographic Characteristics
• Outcome Measures
• Adverse Events (summary data)
• Other Information

– “Certain Agreements” Restricting Results 
Disclosure

– Overall Limitations and Caveats
– Results Point of Contact

18
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Reasons Not Completed
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“Default” Required Measures
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User-Specified Baseline Measures
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Primary Outcome Measure: Local, Regional or Metastatic Relapse, or Second 
Primary Cancer, or Death From Any Cause (Disease-Free Survival) 
[ Time Frame: Median follow-up 65 months ]
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Secondary Outcome Measure: Death From Any Cause (Overall Survival) 
[ Time Frame: Median follow-up of 65 months ] 
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Certain Agreements
“Whether there exists an agreement (other than an 
agreement solely to comply with applicable 
provisions of law protecting the privacy of 
participants) between the sponsor or its agent and 
the principal investigator (unless the sponsor is an 
employer of the principal investigator) that restricts 
in any manner the ability of the principal 
investigator, after the completion date of the trial, 
to discuss the results of the trial at a scientific 
meeting or any other public or private forum, or to 
publish in a scientific or academic journal 
information concerning the results of the trial.”
[Sec. 282(j)(3)(C)(iv)]
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Public Archive for Records

• Changes can and should be made to 
records
– Estimated dates become “actual” dates
– Estimated enrollment becomes “actual”
– Other protocol changes
– Overall recruitment status changes
– Results may be added or changed

• All changes are publicly “tracked”
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How Are Results Reported?

• Tables are “constructed” by the data 
provider
– Columns are pre-set as study arms, but can 

be changed by the data provider
– Rows are measures—some are pre-set, 

others are customized for each study
– Type of measure determines specific design 

of “cells”
• Attempt to balance fixed structure with 

flexibility 
29
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Statistics on Registration and Results Reporting1

by Data Provider Class
(as of 12/2010)

32

FDAAA Registration Analysis FDAAA Results Analysis All Studies

Data
Provider

Registered 
Applicable 
Clinical 
Trials 
(ACTs)2

“Responsible 
Party” Listed

“Primary
Completion
Date” Listed

Registered ACTs 
that Appear to 
Need Results, 
Certifications, or 
Extensions3

ACTs with 
Posted 
Results, 
Certifications, 
or Extensions

Total 
Results 
Submitted4

Industry 14,609 12,057 (83%) 11,387 (78%) 5,236 1,689 (32%) 2,613

NIH 5,450 1,894 (35%) 2,605 (48%) 905 36 (4%) 82

Other 18,179 15,677 (86%) 15,506 (85%) 5,239 199 (4%) 816

NCI 3,681 838 (23%) 1,553 (42%) 604 0 (0%) 0

1 All data as of November 3, 2010
2 Includes registered interventional studies of drugs, biologics, and devices that are “not phase 0/1” with either a Primary 

Completion Date ≥1/2008 or Study Completion Date > 1/2008 or both completion dates missing.
3 Based on estimated registered Applicable Clinical Trials with a Primary Completion Date prior to December 2009
4Submitted includes all “posted” and “not yet posted” records that may not be subject to FDAAA. Results are reviewed by NLM prior

to posting and most records require one or more revisions. 
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Issues in Reporting Results
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ICJME

“…will not consider results posted in the 
same primary clinical trials register in which 
the initial registration resides as previous 
publication if the results are presented in the 
form of a brief, structured (<500 words) 
abstract or table.”

[NOTE: About 53% of results records have 
associated publications in PubMed (11/2010)]
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Quality Standards

• Tables should convey study design, 
conduct and analysis

• Data must make sense
– Measure name, units, and data must match
– No invalid entries
– No illogical tables
– No missing parameters or data
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NEED FOR RIGOR AND PRECISION

Source: http://xkcd.com/552/
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Problems with Entries

37

• Unclear/imprecise entries (% reduction: - 40%)
• Illogical entries (time to survival)
• Internal inconsistencies (enrollment does not match 

participant flow)
• Invalid entries (823 hours/day sleep)
• Data mismatch (time to response: 12 participants)
• Structure does not make sense

• arms (and participants) come and go 
• Inconsistent with other information about study

• Randomized studies cannot have only one arm
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Ambiguity of Language

Term
• “Frequency”
• “Rate”
• “Incidence”

(for # participants)

• “Percentage”

Entered Value
• “33”

– People?
– Weekly events?
– Percent?

• “0.75”
– 75%?
– 0.75%?
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Outcome Measure Statistics
ClinicalTrials.gov (as of 9/27/10)

• 2,178 Clinical trial results records posted
• 2,178 Records with 4,376 Primary OMs

– Mean: 2.0
– Median: 1
– Range: 1-71

• 1,639 Records w/ 12,509 Secondary OMs
– Mean: 5.7
– Median: 3
– Range: 0-122

“Other Pre-specified”: 119 Records, 424 OMs, Range: 0-31 
“Post-Hoc”: 43 Records, 84 OMs, Range: 0-6

Presenter
Presentation Notes
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Structural Changes to Studies

• Arms come and go
• Participants come and go
• Participant Flow and Baseline 

Characteristics Tables describe different 
population than the Outcomes Tables

• Data providers cannot explain the 
“denominators”
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Arm A

Stratification at
Initial Screening

≥100,000
HIV RNA

<100,000
HIV RNA

Arm B
(+ABC)

Arm C Arm D
(+ABC)

Arm A Arm B
(+ABC)

Arm C Arm D
(+ABC)

PLANNED

Arm A Arm B
(+ABC)

Arm C Arm D
(+ABC)

Ongoing Follow-up

Abacavir (ABC)–
lamivudine 

tenofovir DF–
emtricitabine

Reported

AMENDED by DSMB
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Interventional or Observational?

• Key features of “interventional” 
– Investigator assigns participants to 

interventions
– Interventions occur as the result of 

participation in a study with a protocol, and 
would not occur in the same manner if not in 
the study

• Example: Evaluation of PillCam™ Colon 
Capsule Endoscopy (PCCE) in the 
Visualization of the Colon
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Alzheimer’s Study: Is this 
interventional?

• Longitudinal study of a cohort of adults at 
high risk of AD

• All participants receive several diagnostic 
tests at varying intervals, including:
– Regular, periodic PET scan for the PiB marker
– Comparison with MRI markers of small vessel 

disease
– Assessment of cognitive decline in patients 
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Device or Procedure?

• What Is the Intervention Type?
– Device vs. Procedure/Surgery (e.g., imaging)
– Drug vs. Procedure (e.g., Cell Therapy)

• Example: The Stress Incontinence 
Surgical Treatment Efficacy Trial 
– Burch Colposuspension versus Fascial Sling 

to Reduce Urinary Stress Incontinence
– Albo ME et al. NEJM (2007) 
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Studies Involving Genetic Tests

• Study Title: “Genotype Based 
Personalized Prescription of Nevirapine 
(GENPART)” [NCT00986063]

– Primary Outcome Measure: “…incidences of 
nevirapine-associated rashes” between 

• Genetic Test Group: “nevirapine, guided by 
genetic tests” 

• Control Group: “standard of care approach”
– Study of a Drug or Device (i.e., genetic test)?
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Preliminary Findings: 
Fidelity to Protocol

• Structure of trial
– Arms come and go
– Participants come and go
– Definition of “trial” is fluid

• Outcome measures
– Primary vs. secondary vs. ???
– Content of outcome measure

• Analysis Population
– Up to 25 different “denominators” for a single study arm in a trial
– 24% trials reported results involving ≤ 90% of all 

participants

50
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Examples of Discrepant Primary 
Outcome Measures

• Specific Measure
– “Time to progression” [unit of time] vs. 

“progression-free survival” [# participants]
– “Time to the first [event]” vs. number of events
– “[unprotected and protected] Sexual activities with 

main male partner” vs. unprotected only
• Time Frame

– “fortnightly” [q 2 weeks] vs. “4 weeks”
– “1 and 3 month post-injection” vs. “at one month”
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POMs registered 
on 9/12/05

“The primary outcome measure was the change in the 
Hamilton Rating Scale for Depression (HAM-D) score 
from baseline to the end of the double-blind phase.”

J Clin Psychiatry. 2009 Jul;70(7):1009-16.

Study Completion Date: November 2006



Preliminary Findings: Oversight
(Clinical Trial Results Records Posted on 9/27/10)

• 24% (359/1,509) reporting having a DMC*
– By Phase**

• 23% (125/535) – up to Phase 2
• 27% (142/520) – Phase 2/3 or 3
• 15% (  45/298) – Phase 4

– By Lead Sponsor Class
• 17% (195/1,164) – Industry
• 48% (164/345) – Non-Industry

• Of 1,730 reporting having “Certain Agreements”
– 8% (132/1,730) impose embargoes ≤60 days
– 16% (280/1,730) impose embargoes >60 and <180 days
– 76% (1,318/1,730) describe “other” restrictions

53
*Optional data element **156 records do not report Phase information

Presenter
Presentation Notes
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Issues to Consider in Determining 
Reporting Burden

• What’s the starting point?
– Which data points are not routinely calculated or 

determined at the end of a study?
• Heterogeneity of trials

– Complexity of trial design/structure
– # arms (1-16)
– # outcome measures (1-124)
– # statistical analyses (0-50)

• Status of existing data management system
– Many sponsors upload registry data 
– Others upload AEs 54



Minimal Results Data Set
(all results reported by arm)

• Participant Flow
– Number Started
– Number Completed

• Baseline 
Characteristics
– Number of Participants
– Age and Gender

• Outcome Measures
– Summary results for 

Primary and 
Secondary OMs

– Statistical analyses, as 
appropriate

• Adverse Events
– “Serious” and “Other” 

by Organ System
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Three Components of 
Successful Results Data Entry

• Familiarity with the system 
– Initial (steep) learning curve

• Clinical trial expertise
– Including knowledge of specific trial

• Relevant data from the trial
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Efforts to Improve Compliance

• Ongoing outreach and educational efforts
• Better resource materials
• Informational  Messages
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Sample Message
(FDAAA Registration Data Element Missing)
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EMA Requirements

• Publically Accessible Results Database
– Required no later than 6 months after trial 

completion (i.e., last patient, last visit)
– Applies to EU-regulated clinical trials of 

medicines, regardless of authorization status
– Applies to trials of pediatric and adult drugs

• Interaction to harmonize EudraCT and 
ClinicalTrials.gov databases & policies



Issues for Academic Medical 
Centers 

• Legal/regulatory issues related to RP and 
compliance

• Support for PIs who must report data
– Help with system training
– Provide appropriate biostatistical support

• Are trials becoming too complex?
• Are roles clear? (Who is responsible?)
• Emphasize clinical epidemiology principles in 

student and researcher training programs

6060



Bottom Line
• Determine who is the Responsible Party
• Register prior to enrollment (or within 21d):

– Phase 2-4 interventional trials that include a  drug, 
device or biologic

– Regardless of whether or not the trial is being used to 
support an FDA application

• Report results:
– Any trial described above once the drug, device or 

biologic has been approved; OR
– Within one year of “primary completion date”

• Keep all information up to date!
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In Sum

• National (international) experiment
• System before FDAAA was not working 

(with regard to dissemination of trial 
information)

• Structured database complements journal 
publications 

• Requires and reinforces knowledge of 
basic principles of clinical epidemiology

• We are here to help
6262



Resources
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Help for Users

64http://clinicaltrials.gov/ct2/info



65http://www.nlm.nih.gov/bsd/viewlet/ct/index.html
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Help for Trial 
Sponsors & Investigators

67http://prsinfo.clinicaltrials.gov



68http://prsinfo.clinicaltrials.gov/icmje.html



69http://prsinfo.clinicaltrials.gov/fdaaa.html



Additional Background
• Tse T, Williams RJ, Zarin DA. Update on 

registration of clinical trials in 
ClinicalTrials.gov.  Chest 2009;136:304-5.

• Tse T, Williams RJ, Zarin DA. Reporting 
basic results in ClinicalTrials.gov. Chest 
2009;136:295-303.

• Zarin DA, Tse T. Moving toward transparency 
of clinical trials. Science 2008;319:1340-2.

• Wood AJ. Progress and deficiencies in the 
registration of clinical trials. N Engl J Med 
2009;360:824-30.
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Additional Information

• Email LISTSERV and other FDAAA 
information:
– http://prsinfo.clinicaltrials.gov/fdaaa.html

• Other general information:
– http://prsinfo.clinicaltrials.gov

• Questions?
– register@clinicaltrials.gov
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http://prsinfo.clinicaltrials.gov/fdaaa.html
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