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Agenda

• ClinicalTrials.gov
― Background
― Protocol Registry System (PRS)

• ClinicalTrials.gov Results
― Requirements/documentation
― Schema/DTD file

• Results Automation
― Generation of “flat” XML files 
― Mapping of “flat” files into required XML structure
― XML validation according to schema
― Display : XSL style sheet

• Q & A
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ClinicalTrials.gov Background

• Levels of transparency
― Register clinical trial

Summary of protocol details
Within 21 days of first subject enrollment

― Post results
Summary results for completed trial
Within 1 year of “primary completion date”

• Primary Completion Date 
― The date that the final subject was examined or received an 

intervention for the purposes of final collection of data for the 
primary outcome. 

May or may not be the same as last subject last visit date
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FDA Amendments Act

• Public Law 110-85 (Sep. 2007)

• Requires trial registration (Dec. 2007) 
― Phase 2-4 trials

• Requires results reporting (Sep. 2008) 
― Clinical trials of FDA-approved compounds
― Basic results reporting

Baseline characteristics
Primary and secondary outcomes (efficacy)

• Adverse events (Sep. 2009)

• “Expanded” results (Sep. 2010)

• System to register results into is PRS (Protocol Registry System)
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ClinicalTrials.gov website
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ClinicalTrials.gov website
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Results Reporting : in a standard tabular format

• Participant Flow
― Subjects completed and discontinued trial + discontinuation 

reasons

• Baseline and Demographic Characteristics
― Age, gender, etc.

• Outcome Measures and statistical analyses
― Primary and secondary efficacy

• Adverse Events
― Serious adverse events
― Frequent adverse events : non-serious, frequency threshold

• Administrative Information
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Results Reporting : Participant Flow
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Results Reporting : Baseline Results
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Results Reporting : Adverse Events
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Results Reporting : Outcome I
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Results Reporting : Outcome II
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Flow

Current flow

Statistical Analysis of 
individual study

CSR Manual 
Entry in 

PRS

QC OK
?

Team A Team B
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Flow : Manual Entry into PRS
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Flow

Data flow of Results from Clinical Database

From Clinical database:
Participant Flow
Baseline Characteristics
AE
Primary and Secondary 

Outcomes (if possible)

SAS data containing 
analysis 
numbers/details

XML file QC OK
?

Validated 
XML file

No

Yes

SAS 
macros

XML 
automation

Team A + B
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Result Requirement Specifications

• “what” to present :
― PRS instruction details  "Basic 

Results" Data Element Definitions 
(DRAFT) (open file)

• “how” to present : 
― XML schema file for results section 

RRSUploadSchema.xsd

• Combine “what” and “how” 
guidance, a sample XML file and the 
corresponding displayed results on 
ClinicalTrials.gov website
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Result Requirement Specifications

Number,
Mean,
Median, …

Group.2Group.1
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Result Requirement : XML File
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Automation of Results Proposal

• Analysis database (SAS data sets)
― All information for CSR tables
― Most information for ClinicalTrials.gov results

Require some descriptive information from protocol registry
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XML automation

• Not just one single approach possible

• Limited SAS based + outside SAS XML Mapping
− Dataset containing analysis content

− Conversion of SAS dataset into XML is handled by other application 
(Mapping from ‘flat XML file’ to required XML file)

• Full SAS based approach 
− Dataset containing analysis content

− Dataset is split up into pieces for the construction of XML file : SAS 
macro’s

− Used data _null_ approach to gradually construct XML file
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XML Mapping – baseline section
− Used Altova MapForce

− Graphical data mapping between flat source file and target 
XML file

− C code was generated by Altova MapForce application
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XML Mapping – resulting application

• A “Form”-application was built around the Mapforce’s generated 
C-code for ease of usage 

• This application has as input :
― 5 flat xml files : baseline, participant flow, AE file and 2 files for 

outcomes analysis: containing numerical details
― 2 excel files : to deal with “verbatim” text details from the various 

sections. Verbatim fields are likely to change after team’s review. 

• Output : 2 XML files
― One version for uploading into PRS system
― One version further used for XML validation and displaying results.
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XML Mapping – resulting application
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XML file for uploading

• Output : 2 XML files
― One version for uploading into PRS system
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XML file for validation and display

• Output :
― One version further used for XML validation and displaying results.
― Only root element reference is different.
― Reference to XML schema file for validation : To checks adherence to specific 

rules.

― Reference to XML style sheet file for instructions to browser.
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Displaying XML file to facilitate content validation

(With stylesheet)(Without stylesheet)

Content Content + Style
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Displaying XML file to facilitate content validation
• Current style sheet mimicked the presentation of 

ClinicalTrials.gov website

• It is used for internal validation of content of XML file, prior to 
uploading XML into PRS system

• Stylesheet is written in XSL-T Language (eXtensible Stylesheet 
Language for Transformations)

• It is a language for transforming XML documents into something 
else, such as an HTML document
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Summary
• Automation tool successful

• Currently piloting tool for different studies (various design, 
various database structure)

• Teams are enthusiastic, as people can concentrate on validation 
rather than manual entry
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References

• PRS and FDA Amendments Act of 2007
― http://prsinfo.clinicaltrials.gov/fdaaa.html

US Public Law 110-85
• Protocol Registration System (PRS) Information Page

― http://prsinfo.clinicaltrials.gov/index.html
• ClinicalTrials.gov

― http://clinicaltrials.gov/
Searchable registry of clinical trials

http://prsinfo.clinicaltrials.gov/fdaaa.html
http://prsinfo.clinicaltrials.gov/index.html
http://clinicaltrials.gov/
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Q
A




