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Nov 5, 2012 FDA Study Data Exchange Standards 
Meeting 

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/
ElectronicSubmissions/ucm332003.htm 

“Regulatory New 
Drug Review: 
Solutions for Study 
Data Exchange 
Standards” 
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Nov 5, 2012 FDA Study Data Exchange Standards 
Meeting 

•  Solicit input from industry, technology vendors and other 
members of the public 

•  What are the advantages and disadvantages of current 
and emerging open, consensus-based standards for the 
exchange of regulated study data 

•  Agenda based on federal register notice (FRN) with pre-
meeting questions 
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Nov 5, 2012 FDA Study Data Exchange Standards 
Meeting 

Background 
•  “The current study data exchange format supported by 

FDA is the ASCII-based SAS Transport (XPORT) version 
5 file format. Although XPORT has been an exchange 
format for many years, it is not an extensible modern 
technology. Moreover, it is not supported and maintained 
by an open, consensus-based standards development 
organization.” 

•  “FDA would like to discuss the current and emerging open 
study data exchange standards that will support 
interoperability.” 
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Nov 5, 2012 FDA Study Data Exchange Standards 
Meeting 

Limitations of SAS Version 5 Transport (XPT) 

Technical 
•  Data set and Variable name length limitation (8) 
•  Data set and Variable label length limitation (40) 
•  Character variable data lengths limitation (200) 
•  Limited data types (Character, Numeric) 
•  Very limited international character support (only ASCII) 

Structural 
•  Two-dimensional “flat” data structure for hierarchical/

multi-relational “round” data 
•  Lack of robust information model 
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Nov 5, 2012 FDA Study Data Exchange Standards 
Meeting 

Five options were presented at the meeting 
1.  SAS Transport v5 extensions (SAS Version 8 Transport 

format, available in SAS 9.3), addresses the character 
size issues 

2.  CDISC Operational Data Model (ODM) 
3.  HL7 Version 3 – including Clinical Document Architecture 

(CDA) 
4.  Semantic Web Technologies: 

•  Resource Description Framework (RDF) 
•  Web Ontology Language (OWL) 

5.  Analytic Information Markup Language (AnIML) 
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Introduction 2013: FDA Pilot Notice * 

* Pilot Notice:  
https://www.federalregister.gov/articles/2013/11/27/2013-28391/transport-format-for-the-submission-of-
regulatory-study-data-notice-of-pilot-project 
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Introduction 2013: FDA Pilot Notice * 

•  November 2013: FDA announces Pilot project to evaluate CDISC 
Dataset-XML transport format for submission of regulatory study 
data. 

•  Current format supported by the FDA (SAS Transport (XPORT) 
version 5 format) has been a reliable exchange format for many 
years, but is not an extensible modern technology. 

•  Invitation to sponsors to participate in pilot project to evaluate 
the Dataset-XML transport format. 

•  Objective: Test the transport functionality of Dataset-XML, 
which included ensuring that data integrity was maintained and that 
Dataset-XML format would support longer variable names, labels, 
and text fields. 

* Note that the FDA used SDS XML, which is the original name of the standard 
 
* Pilot Notice: 
https://www.federalregister.gov/articles/2013/11/27/2013-28391/transport-format-for-the-submission-of-
regulatory-study-data-notice-of-pilot-project 
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Introduction FDA Pilot * 

•  6 sponsors participated in the pilot. 
•  The sponsors re-submitted a previously submitted set of Phase 3 

study datasets in the CDISC Dataset-XML format. 
•  SAS entered a partnership with one of the sponsors. 
•  SAS developed the software that one of the sponsors used to create 

and validate Dataset-XML files from the previously submitted Phase 
3 study datasets. 

* Pilot Notice:  
https://www.federalregister.gov/articles/2013/11/27/2013-28391/transport-format-for-the-submission-of-
regulatory-study-data-notice-of-pilot-project 
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What is Dataset-XML? 
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What is  
Dataset-XML 

•  Alternative to SAS Version 5 Transport (XPT) format for 
data sets 

•  Based on CDISC ODM and Define-XML for representation 
of SDTM, SEND, ADaM or legacy (non-CDISC) tabular 
data set structures 

•  Capability to support CDISC data submissions to the FDA 
•  Based or aligned with Define-XML metadata 
•  Easy to transform to a data set for analysis (SAS, R, ...) 
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What is  
Dataset-XML Benefits 

•  Open, non-proprietary standard without the field width or data set 
and variable naming restrictions of SAS V5 Transport files 

•  Supports representation of data relationships, metadata versions 
and audit trails 
•  Note: not all of these are available in the first release 

•  Data elements include references to metadata in Define-XML 
•  Straightforward implementation starting from tabular data in SAS 
•  Supports FDA goal of encouraging open source reviewer tool 

development 
•  Facilitates Validation since both data and metadata share underlying 

technology 
•  Enables re-thinking some of the length restrictions in standards 
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What is  
Dataset-XML Status 

•  Final specification for version 1.0  
has been released in April 2014 

•  Includes sample Define-XML files with  
associated Define-XML file  
and XML schema 
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What is  
Dataset-XML Data and Metadata 

•  Data and Metadata in Submissions Today 

Data 

SAS V5 XPT 

Metadata 

Define-XML 
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What is  
Dataset-XML Data and Metadata 

•  Data and Metadata in Submissions Tomorrow 

Data 

Dataset-XML 

Metadata 

Define-XML 

ODM-based Standards 
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What is 
Dataset-XML Data Transport 

Convert SAS 
data sets to 

Dataset-XML 
Send  

Dataset-XML 
Receive 

Dataset-XML 

Convert to SAS 
data sets or 

load into a data 
warehouse 

Data Transport 
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Dataset-XML is based on ODM 

•  Vendor neutral XML Schema for exchange and 
archive of Clinical Trials metadata and  data: 
snapshots, updates, archives 

•  In global production use since 2000 – currently at 
v1.3.2 

•  Supports Part 11 compliance and FDA Guidance on 
Computerized Systems  

•  Includes vendor extension capability 
•  Human and machine readable 
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Dataset-XML is based on ODM 

•  Hierarchical metadata structure:  Study, protocol, events, forms, item 
groups, items 

•  Represents an entire clinical study:  
•  Study metadata 
•  Administrative metadata 
•  Reference data 
•  Subject data 
•  Audit information  

•  Basis for  
•  Define-XML metadata description document 
•  CDASH-ODM form metadata 
•  SDM-XML represents BRIDG protocol/study design model (structure, 

workflow, timing) 
•  CT-XML delivers NCI-EVS controlled terminology  
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Dataset-XML and ODM - Extensions 

ODM 

CRT-DDS 
v1 

Define-
XML v2 

CT-XML 

Dataset-
XML 

Analysis 
Results 

Metadata 

Study 
Design 
Model 
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Dataset-XML and ODM – Dataset-XML Extension 
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Dataset-XML and ODM – Dataset-XML Extension 



Copyr igh t  ©  2014 ,  SAS Ins t i t u te  Inc .  A l l  r i gh ts  rese rved .  

Dataset-XML and ODM 

MetaData 

Data 

Data 
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Dataset-XML and Define-XML 
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Dataset-XML and Define-XML (data and metadata) 

SAS	
  Data	
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Dataset-XML and Define-XML (data and metadata) 

SAS	
  Data	
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Dataset-XML and Define-XML 

Data set name? Variable names?  
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Dataset-XML and Define-XML 

Data set name? Variable names?  
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Dataset-XML and ODM – Unique Object Identifiers  

•  In ODM, there are many instances where one object 
needs to reference another -- both within the same file 
and across files within a series of ODM documents 

•  To accomplish this, the target element is given a unique 
identifier (its OID) 

•  All elements that need to reference that target element just 
use its OID 

•  The values used for OIDs can follow any convention, or 
even can be randomly generated  

•  The only allowed use of OIDs is to define an 
unambiguous link between a definition of an object and 
references to it    
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Dataset-XML and Define-XML 

Data set name? Variable names?  
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Dataset-XML and Define-XML 
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Dataset-XML and Define-XML 
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Dataset-XML and Define-XML 
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What is  
Dataset-XML Data and Metadata 

Relationship of Dataset-XML to other CDISC Standards 

SDTM model 
SDTM-IG 

SEND model 
SEND-IG 

ADaM model 
ADaM-IG 

Metadata 

Define-XML 

Represents 

Defined by 

Data 

Represents 

follows 

ODM Extended 
by 

Extended 
by 

Dataset-XML 
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Dataset-XML – More Detail 
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What is 
Dataset-XML Data Transport 
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Dataset-XML Subject Data Example 
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•  Fields that are not populated do not have any <ItemData> 
elements 

•  The following examples are incorrect in Dataset-XML 

Dataset-XML Fields not Populated 
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Dataset-XML Non-Subject Data Example 
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Dataset-XML Supplemental Qualifiers 
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Tools for Dataset-XML 
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Dataset-XML Tools 
http://wiki.cdisc.org/display/PUB/CDISC+Dataset-XML+Resources 
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Dataset-XML Tools 
http://wiki.cdisc.org/display/PUB/CDISC+Dataset-XML+Resources 
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SAS Tools for 
Dataset-XML Available Now 

CST 1.7 
 
CDI 2.6 
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Dataset-XML SAS Tools - Macros 

Dataset-­‐XML	
  

SAS	
  Datasets	
  

%datasetxml_read() 

%datasetxml_write() 

define.xml 

SAS	
  Datasets	
  

%xml_validate() 

%cstutilcompare
datasets() 

SAS® Tools for Working with Dataset-XML files: 
http://www.lexjansen.com/pharmasug/2015/SS/PharmaSUG-2015-SS09-SAS.pdf 
http://www.lexjansen.com/pharmasug/2015/SS/PharmaSUG-2015-SS09-SAS-PPT.pdf 
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Dataset-XML SAS Tools 

Expected differences 
•  Date- and time-related columns may get 

a different length, since they do not have 
a length defined in the Define-XML 
metadata 

•  Small differences in precision can be 
expected around the machine precision 
for numeric variables that represent real 
numbers 

•  Character data that contains leading 
spaces or trailing spaces may lose the 
leading and trailing spaces 

SAS	
  Datasets	
  

SAS	
  Datasets	
  

%cstutilcompare
datasets() 
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FDA Pilot 
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Dataset-XML FDA Pilot – Conclusions 

•  Test Report for Pilot published on 
April 8, 2015 

•  Additional testing will be needed 
to evaluate cost versus 
effectiveness as an alternate 
transport format 

•  FDA envisions conducting several 
pilots to evaluate new transport 
formats before a decision is made 
to support a new format 

 Pilot Report: http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm380756.htm 
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Dataset-XML FDA Pilot – Testing 

 Pilot Report: http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm380756.htm 
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Dataset-XML FDA Pilot – some challenges 

•  Memory issue in the SAS xmlv2 libname engine 
when processing huge XML files 
(Hotfix available:  
http://support.sas.com/kb/54/333.html   

•  Data conversion issues with two sponsors’ datasets 
due to the following SAS error: “Some code points 
did not transcode.” This was caused due to an 
incorrect XML encoding of the XML files, which 
contained non ASCII characters (“MS Curly quotes”) 
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Dataset-XML FDA Pilot – Conclusions 

•  Dataset-XML can transport data and maintain data integrity.  
•  Dataset-XML transport format can facilitate longer variable 

names (>8 characters), longer label name (>40 characters) 
and longer text field (>200 characters). 

•  Dataset-XML requires stricter encoding in data.  
•  Dataset-XML requires strict consistency between datasets 

and Define-XML. 
•  Based on the file size observations, Dataset-XML produced 

much larger file sizes than XPORT, which may impact the 
Electronic Submissions Gateway (ESG) and may lead to file 
storage issues. 
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Dataset-XML FDA Pilot – some challenges – File size 

SAS 
(compress) 

XPT XML ZIP 

LB 301.51 MB 636.07 MB 1.75 GB 52.91 MB 

QS 432.08 MB 776.73 MB 2.04 GB 53.68 MB 

SUPPLB 338.98 MB 717.81 MB 1.79 GB 29.25 MB 

SUPPQS 39.23 MB 37.28 MB 214.05 MB 3.73 MB 
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Backup Slides 
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Dataset-XML SAS Tools - Macros 
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Dataset-XML SAS Tools - Macros 
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Dataset-XML FDA Pilot – some challenges - Encoding 

•  An XML document starts with an optional XML declaration: 
  <?xml	
  version="1.0"	
  encoding="UTF-­‐8"	
  ?>	
  

•  The XML declaration is the very first statement of the XML 
document 

•  Leaving out the encoding means: UTF-8 
•  UTF-8 is a superset of ASCII; the first 128 characters of 

UTF-8 are identical to (7-bit) ASCII 
•  The first 256 codes of UTF-8 are identical to ISO 8859-1 
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Dataset-XML FDA Pilot – some challenges - Encoding 

ISO 
8859-1 

Windows Latin-1  
(Code page 1252) 
is not the same as 
ISO 8859-1  
(ISO Latin 1) 
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Dataset-XML FDA Pilot – some challenges - Encoding 

Windows Latin-1 

This causes issues when 
this gets encoded as UTF-8 
Be careful when copying 
from Excel or Word ... 
 
You may want to review the 
"AutoCorrect" options in 
Word, Excel and 
PowerPoint. 
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Dataset-XML FDA Pilot – some challenges - Encoding 

Back 


