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Letter from the Editors
Michelle Meany and Kit Howard, CCDM

Welcome to the Winter Issue 
of Data Basics; the final issue for 

2008. What a memorable and busy year it has 
been! We held two major events this year. We 
began the year in March by holding the 2008 
Leadership Forum in Durham, NC, followed 
in September by the 2008 Annual Conference 
in Dallas, TX. This year’s Annual Conference 
was well attended with 629 attendees, 21ses-
sions, pre-conference tutorials, and an FDA/
SCDM Forum. Additionally an exciting Webi-
nar Series was made available on the following 
topics: Coding, Clinical Data Acquisition Stan-
dards Harmonization (CDASH), Data Quality 
and Data Acquisitions (these are still available 
for purchase on the website!) 
Over the past couple of years, especially this 
year with the release of the highly publicized 
Clinical Data Interchange Standards Consor-
tium (CDISC) CDASH version 1.0, there is a 

greater emphasis on the use of standards across 
the industry. Given the heightened awareness 
and emphasis on standards, this issue is dedi-
cated to the topic of standards – implementa-
tion of CDISC, use of standards at Contract 
Research Organizations (CROs), using Stan-
dards Committees, real life use of standards in 
particular therapy areas or patient populations, 
and metrics around standards, to name a few. 
We hope you enjoy this exciting issue.
We are always looking for articles for Data 
Basics. If you presented at the Annual Con-
ference, but haven’t yet submitted an article, 
we still look forward to them for inclusion 
in future issues of Data Basics. Watch for the 
Spring Issue of Data Basics which will focus 
on EDC and database design.
Your Data Basics Co-Editors,
Michelle & Kit 

Standards References: The Past 7 Years of Data Basics
The following articles from past issues of Data Basics focus on various aspects of standardization.

TiTle Volume issue QuarTer Year

Setting Data Management Standards: Spring Forum Session 6 2 Spring 2000
Clinical Data Interchange Standards Consortium (CDSIC) 6 2 Spring 2000
News from CDISC 8 1 Spring 2002
Implementing Standards 8 3 Fall 2002
The Mythology of Standards 10 4 Winter 2004
Living with the CDISC SDTM 10 4 Winter 2004
The Impact of Technology and Standards on CDM 11 2 Summer 2005
Current and Future Trends in CDM: Spring Forum 11 2 Summer 2005
Trial Design in the CDISC Study Data Tabulation Model 11 2 Summer 2005
SCDM Spring Forum: Data Standards 2006 12 2 Summer 2006
CDISC Submission Standards Today 12 3 Fall 2006
The CDASH Initiative: Leaping into the Stream 13 1 Spring 2007
A Perspective into the Implementation of SDTM 13 2 Summer 2007
CDASH Update 13 3 Fall 2007
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Letter from the Chair 
Linda Talley

Greetings, Saludos, Salutations, 
Happy 2009! I am very proud and honored to be serving as 
Chair for SCDM this year. I would like to thank Jonathan 
Andrus, Board Chair in 2008, for his all hard work, dedication 
and leadership. Jonathan’s vision has enabled the Society to 
make great strides into the international arena and he left some 
pretty big shoes to fill!
2008 was certainly a very busy and productive year for SCDM! 
Those of you who attended the Fall Conference in September 
in Dallas joined our celebration of the year in review at our 
annual business meeting. 
I think a few of those highlights bear repeating here:
•	 We continue to achieve record membership numbers for the 

Society, which now stands at over 2100 members globally.
•	 We hosted our first annual FDA-SCDM dialogue at the Fall 

Conference and heard directly from the FDA on issues of 
importance to Data Management.

•	 We launched the new CCDM® beta exam and had a record 
330 participants, which resulted in 147 new CCDMs®!!! 
That puts us over 330 CCDMs® globally!

•	 We made huge strides in the GCDMP as well. Three new 
chapters are in development. In the existing GCDMP, ten 
chapters were updated and released and seven chapters are 
under revision.

•	 We continued our successful webinar program, hosting mul-
tiple webinars as part of our growing educational efforts.

•	 Finally, we ended the year with our annual board elections, 
which yielded three new board members. Significantly, one 
of those is from the international workplace. 

And what a year 2009 promises to be! As our Society continues 
to play a leadership role in all areas affecting data managers, 
the board is planning aggressive programs for the next year that 
build on the success of the last few years and forge into new 
territory at the same time. Starting with the upcoming Spring 
Leadership Forum, to be held in March, SCDM has arranged 
for a prestigious list of speakers and discussion topics address-
ing strategic leadership in a changing environment. Senior 
leaders from all over the industry are encouraged to participate 
to share their experiences and learn from other leading experts.
The board is also in tune with the external environment and the 
impact this is having on the role of the data manager. In addi-
tion to continuing the work underway to support our strategic 
goals, we will also be developing educational tracks focused on 
CDM technical skills and project management skills. We are also 
continuing to expand SCDM’s reach to CDMs globally.
Of course, there is more information about all of the above at 
www.scdm.org and I encourage all of you to get involved and 

To Be or Not To Be?
Susan Krikorian CCDM, Associate Director, Data Management, 
CV Therapeutics and Judy Hodgson, Director, CDM, Kendle 
International, Inc.

That indeed is the question. For several years now, members of 
SCDM and the larger data management community have been 
hearing about the existence of the CCDM® (Certified Clinical 
Data Manager) Certification Exam. The question that we are 
asked most frequently is, “Why should I be certified?” Why 
would anyone want to spend hours studying; pay an exam fee; 
and have to volunteer to spend several hours taking an exam? 
Well this article will answer those questions; and we also hope 
to convince you, or the employees that work for your organiza-
tion, that this is time and money well spent!
Data Management is a critical part of any study. Without stan-
dards and measures of quality, we would be unable to provide 
high-quality data that is analysis- and therefore submission-
ready. If we are unable to provide this, our studies, and our 
companies will not succeed. New drugs and devices necessary 
for the improvement of patients’ health will not become avail-
able. Interestingly, while there are significant responsibilities 
that belong to data management, there is no specific educa-
tional requirement to become a data manager. Certainly, com-
panies look for people who are experienced or have a degree 
in an associated field. These pieces of information are useful, 
but they do not indicate the quality of the candidates’ under-
standing of data management requirements, processes and 
competencies. Taking and passing the SCDM Certification 
Exam demonstrates an individual’s overall knowledge of data 
management and the practices needed to be successful. 
As individuals learn the advantages of being certified they dem-
onstrate these advantages to their employers. Companies are 
learning that a potential employee with “CCDM®” as part of 
their title brings significant advantages. Increasingly, companies 
are advertising for data managers and indicating that CCDM® 
is either required or preferred. Companies are beginning to 
recognize that these CCDMs® bring with them a wealth of un-
derstanding and demonstrated experience. It is our belief that 
as CCDM® becomes more recognized, that more advanced and 
highly-paid positions will be increasingly awarded to certified 
candidates.
As part of our ongoing development, each of us needs to 
determine how we will continue to grow individually and 
within our data management community. By taking the exam 
and continuing your ongoing education, you have a path for 
growth. We encourage each and every one of you to explore 
the web portal at SCDM at http://www.scdm.org/certification/ 
and to learn more about the certification. When you make the 
decision to move forward, use the new Education Portal http://
portal.scdm.org/ to prepare to take the exam. 

Continued on page 6
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A Practical Introduction to Clinical Data Acquisition Standards Harmonization (CDASH)
Jennifer Price, CCDM – Senior Director, Clinical Solutions, Phoenix Data Systems, a division of 
Bio-Imaging Technologies

Jennifer was a participant on the Demography 
and Protocol Deviations CDASH data streams.
On October 3, 2008, CDASH released the 
first 16 common CRF streams (or domains) 
for use by the pharmaceutical industry. They 
are:

Adverse Events (AE) 
Inclusion and Exclusion Criteria (IE)
Comments (CO)
Laboratory Test Results (LB)
Prior and Concomitant Medications (CM) 
Medical History (MH)
Demographics (DM) 
Physical Examination (PE)
Disposition (DS) 
Protocol Deviations (DV)
Drug Accountability (DA) 
Subject Characteristics (SC)
ECG Test Results (EG) 
Substance Use (SU)
Exposure (EX) 
Vital Signs (VS)

The focus of CDASH is on data collection, 
not data reporting. In some instances, the 
optimal data collection method conflicts with 
the Study Data Tabulation Model (SDTM) 
for reporting data. In these cases additional 
transformations and derivations may be 
needed to create the final SDTM-compliant 
datasets. This extra programming need only 
be done once however, since CDASH is based 
on consistent, well-written constructs. As the 
database standard matures as an industry stan-
dard, little additional programming should be 
required to resolve such mapping or program-
ming issues.
The SDTM standard defines how data should 
be structured in regulatory submissions, and 
the CDASH standard defines how data should 
be collected on a case report form. Both 
CDASH and SDTM are CDISC standards, 
and are harmonized to allow data to be col-
lected in the same manner in which it will be 
submitted.  
The CDASH standards are the same for 
paper-based and EDC systems. Each stream 
or dataset usually represents a single CRF. The 
CDASH group focused on collecting only 

essential data, and as a result, several of the 
streams have some interesting side notes:
•	 Inclusion/Exclusion Criteria should only 

collect the criterion or criteria NOT MET.  
It is unnecessary to collect data about Inclu-
sion Criteria and Exclusion Criteria that are 
met.

•	 General Comments should not be 
collected. There is no way to analyze data in 
a comment field; therefore, it should not be 
collected.

•	 Physical Exam detail data should not be 
collected. Baseline abnormalities should be 
collected on the Medical History, Targeted 
Medical History or Baseline Conditions 
CRF. Post baseline abnormalities or worsen-
ing baseline conditions should be collected 
on the Adverse Event form.

•	 Protocol Deviation information should be 
derived from data existing within the other 
domains. It is unnecessary to create a Proto-
col Deviation CRF.

For each stream or dataset, data collection 
fields are presented as ‘Highly Recommended’, 
‘Recommended/Conditional’ and ‘Optional’.  
Each company will need to decide if the fields 
identified collect all data required for their spe-
cific study protocol. The common fields that 
are ‘Highly Recommended’ on every stream 
are: Protocol, Site and Subject Identifier. The 
only timing variable that is ‘Highly Recom-
mended’ is Visit Date. Visit Time is condi-
tional and Visit ID can be derived.
Here is an example of the CDASH informa-
tion specified for the Adverse Event Verbatim 
Term:
•	 Variable Name: AETERM 
•	 Definition: Verbatim (i.e., investigator-

reported term) description of the adverse 
event. 

•	 Case Report Form Completion Instruc-
tions: 
o	Record only one diagnosis, sign or 

symptom per line (e.g., nausea and vom-
iting should not be recorded in the same 
entry, but as 2 separate entries). 

o	Using accepted medical terminology, 
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The Cardiovascular and Tuberculosis Data Standards
A Walden; C Dukes-Hamilton, MD; Harrington RA, MD; B McCourt, CCDM; K Booher, MS; R Pridgen; Hammond WE, PhD;   
B Kisler; J Diefenbach; K Pieper; E Honeycutt, MS; A Eppinger, CCDM; M Walker; M Nahm, MS 

Many organizations claim that they use standards. Often, 
however, the standards are created by and used within the indi-
vidual organization and cannot be used to exchange data with 
others without expensive data mapping. Consensus National 
and International standards are necessary to overcome our 
inability to exchange and use data. Further, standardizing data 
at the point of care and reusing that data will enable orga-
nizations and industries to share information with increased 
accuracy and cost effectiveness.
Two National Institutes of Health Roadmap projects, Acute 
Coronary Syndromes (ACS) and Pulmonary Tuberculosis 
(TB), were designed to create a methodology to build consen-
sus therapeutic data standards that can be applied in healthcare 
and reused across the health industry, including research to 
reduce data recollection and redundancy. 

Creating Therapeutic Area Specific Standards
The idea was to create standards for health care data that would 
facilitate re-use of the data (e.g., for research, quality improve-
ment, public health reporting, etc.). Projects in two therapeutic 
areas were conducted together. By observing both projects 
together, we hoped to identify a process that could be used for 
other therapeutic areas, and to determine what commonalities 
there were. 
The goal was to also work within an accredited Standards De-
velopment Organization (SDO) to leverage their expertise in 
developing standards and to produce international standards. 
Both projects were developed in Health Level Seven (HL7), 
an American National Standards Institute (ANSI) accredited 
SDO. We partnered with CDISC on these projects. 
The projects lasted four years and included two project lead-
ers to manage the overall project, two senior informaticists, 
therapeutic senior data managers, senior statisticians, HL7 
modelers and representatives from CDISC to provide guidance 
in developing standards for the research industry. This team 
met weekly to outline the project steps, make decisions, resolve 
issues and monitor progress.
A premise of the projects was that data should be defined “for 
the source,” i.e., the healthcare environment, and that if this 
development was done including research and other second-
ary use stakeholders, that the standards would support these 
secondary uses. Thus, the ACS and TB teams each started by 
bringing together stakeholders that included academic and 
industry clinical researchers, practicing clinicians and clini-
cal professional societies, and applicable government agencies 
(NIH, FDA, CDC, VA).
The stakeholders sent existing datasets, case report forms and 
data dictionaries to assist with a starting point for each project. 

From these data sources each group selected a subset of data 
points to begin work with to ensure a small enough focus was 
maintained to complete the project. 
For three-and-a half of the four-years the stakeholders partici-
pated in bi-weekly calls to discuss and come up with standard 
data element names, standard definitions and a standard list 
of responses called Permissible Values using the International 
Organization for Standards (ISO) 11179 standard.
The data elements were then modeled in a Unified Modeling 
Language (UML) format by an HL7 modeler to display the 
relationship of the data elements to each other. This UML 
model, also known as a Domain Analysis Model (DAM), will 
eventually represent the entire therapeutic area (the clinical 
domain). It is also very useful for those who need to collect 
data to identify which data elements are part of that domain. 
For a data manager it is useful in developing case report forms 
to ensure all data is collected that is needed for analysis.
Once the data elements were defined, the modeling completed 
and the other supporting documentation packaged, the stan-
dards were released for public review and comment through 
the research and healthcare communities. CDISC released the 
ACS and TB packages through their normal review process and 
the packages were voted on (balloted) by the HL7 community. 
Ultimately, both models have passed their ballot and are HL7 
standards at the Informative Level.
For the TB project the data elements were modeled in the 
CDISC Study Data Tabulation Model (SDTM) standard as a 
demonstration project to show how therapeutic standards can 
be represented for research use. A subset of TB stakeholders 
consisting of epidemiologists, data coordinators, informati-
cists, CDISC modelers and the FDA are working on develop-
ing a TB-specific SDTM representation of the data elements 
that can be used as a demonstration for other TB groups who 
would like to model TB data in SDTM. If you are doing TB 
research and would like to join this effort, please email anita.
walden@duke.edu.

The Final Product
The balloted standards for ACS and Pulmonary TB are avail-
able through HL7 and CDISC, and are available for download 
from CDISC (under standards), HL7 and https://www.ctn-
bestpractices.org/networks/data_standards/. The data standards 
will soon be available through an open central data repository 
system for any organization to access and download. The Na-
tional Cancer Institute’s (NCI) Enterprise Vocabulary System 
(EVS) and Cancer Data Standards Repository (caDSR) have a 
mechanism to support storage as well as secure and controlled 

Continued on page 6
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A Practical Introduction to Clinical Data Acquisition Standards 
Harmonization (CDASH)
Continued from page 4

enter the diagnosis (if known); otherwise enter a sign or 
symptom. If a diagnosis subsequently becomes available, 
then this diagnosis should be entered on the AE form, 
replacing the original entries, where appropriate. 

o	Death should not be recorded as an event but should be 
recorded as the outcome of the event. The condition that 
resulted in the death should be recorded as the event. 

o	Do not use abbreviations.
It is interesting to note what is not included in the CDASH 
specifications. Most notably, the order of the fields collected 
is not specified. It is up to each sponsor to determine logical 
placement for each form. The field lengths are not specified, 
and the contents required within a field are not specified in 
this document, although there is an Appendix with commonly 
used terminology such as dose units and routes.
Sponsors must determine the appropriate codelists to be used, 
as these are not defined for all CDASH data fields. In the case 
of the Adverse Event Severity (AESEV) field, which CDASH 
defines:
 ‘The reporting physician/healthcare professional will assess 

the severity of the adverse drug/biologic event using the 
sponsor defined categories. This assessment is subjective 
and the reporting physician/healthcare professional should 
use medical judgment to compare the reported Adverse 
Event to similar type events observed in clinical practice. 
Severity is not equivalent to seriousness.’

The CDISC standard defines the categories as:
- MILD
- MODERATE
- SEVERE
- Missing value is not allowed
This illustrates that CRF form design must take into consider-
ation multiple standards documents.
Within the CDASH documentation, there is a section on 
regulatory references which lists all of the guides used in deter-
mining the data to be collected on each domain. This is a very 
nice reference to all related elements organized by the CRF 
page.
CDASH standards are not a simple end all that determines 
which data is collected for each and every protocol, but it is a 
starting block that can be used to develop standard forms with 
consistent data collection instructions. By developing these stan-
dards, sites will benefit since they will be able to report data for 
all studies using the same standard directions and pharmaceuti-
cal companies will benefit by not having to reinvent case report 
forms and instructions for each and every protocol. 

maintenance of the data elements. Although the EVS and 
caDSR are NCI tools, NCI has worked with other therapeutic 
areas and organizations to support the publicly accessible stor-
age of standard data elements. 
Anyone can access these data elements for various uses includ-
ing case report form and database design. Additional benefits 
of using consensus data standards within or across organiza-
tions include increased ability to aggregate data sets for second-
ary analysis or for public data sharing on government funded 
research. 

Conclusion
To reduce the investigator burden and costs associated with 
clinical research, it is important to reduce redundant data col-
lection. One significant and feasible way to do this is by using 
consensus data standards. The TB and ACS projects demon-
strate that it is possible to create such a set of standards involv-
ing a wide range of stakeholders. Implementing these standards 
in other projects will further test how well these data elements 
have been defined and will contribute to future revisions and 
maintenance.
The development of clinical content standards has begun on a 
major scale. HL7, with the collaboration of organizations like 
CDISC, American Health Information Management Associa-
tion (AHIMA), and medical professional societies, has initiated 
the Clinical Interoperability Council (CIC) that consist of 
clinicians, secondary use stakeholders and standards develop-
ment experts to work with clinical professional societies on 
the development of such standards. A main focus of the efforts 
is outreach to stakeholders for healthcare and secondary data 
uses, and initiating standards development projects in new 
therapeutic areas. 
This project has been funded in whole or in part with federal funds 
from the National Institutes of Health, under contract numbers 
HHSN268200425212C and HHSN268200425214C, “Re-en-
gineering the Clinical Research Enterprise.”

The Cardiovascular and Tuberculosis Data Standards
Continued from page 5

offer your experience and insight to these important projects. 
Thank you very much for your support in 2008 and I look 
forward to watching all of these programs come to fruition in 
the coming year. 

Letter from the Chair
Continued from page 3
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Implementing CDISC SDTM & CDASH Standards to Streamline Clinical Trials: Case Studies in Pediatrics
Patti Shugarts, Director of Government Operations, KAI Research, Inc.; Yun Lu, PhD, Manager of Clinical Data Management Systems, 
KAI Research, Inc.; Stacie Trollinger, MS, Senior Data Manager, KAI Research, Inc.; Selma C. Kunitz, PhD, President, KAI Research, Inc.

Introduction and Background
To streamline the implementation of pediatric clinical stud-
ies and facilitate data aggregation across studies with small 
populations, the National Institute of Child Health and Hu-
man Development (NICHD), together with KAI Research, 
Inc. (KAI), initiated the Pediatric Pharmacology Research Unit 
(PPRU) Toolbox project and the Pediatric Data Repository 
(PeDaR). KAI, as the Coordinating Center for the NICHD 
PPRU Network, has developed a systematic approach to the 
development and implementation of pediatric clinical trial 
data standards. These standards span the entire study lifecycle, 
facilitating study start up, data collection and management, 
and data archiving and sharing. 
The PPRU Network has been funded since 1995 and has 
conducted over 300 studies since its inception. The Network 
studies share definite similarities; many of them focus on the 
pharmacokinetic and pharmacogenomic properties of drug 
treatments in order to improve drug labeling for children. 
KAI has supported the Network as the Coordinating Center 
(CC) since 1999. As the CC, we have witnessed how data 
standards could benefit the PPRU Network. Studies funded 
by the grant mechanism at NIH have respected the autonomy 
of the individual investigators. As a result, prior to the advent 
of the PPRU Toolbox, investigators used their own forms and 
data elements. Much of the data collected across studies were 
the same, but even the commonly collected data elements had 
idiosyncratic definitions. It became difficult to justify “rein-
venting the wheel” for each new study in a cost constrained 
environment. Additionally, both the Network investigators 
and NIH saw the benefit of aggregating the data from PPRU 
studies since there are small numbers of patients at any one site 
or in a single study. Thus the similarity of the studies, small 
numbers of patients at any one site, lack of standards, and the 
willingness of the NICHD Project Officer and PPRU investi-
gators provided the impetus for the project. KAI staff worked 
with the PPRU investigators and coordinators to develop tools 
to improve study efficiency and reduce costs.

PPRU Toolbox
To develop the PPRU Toolbox, we took forms from stud-
ies conducted by the PPRU sites and compared them to the 
CDISC SDTM and CDASH standards at both the domain 
and variable levels. Based on this comparison, we reorganized 
the variables on the CRFs using the SDTM domains, defined 
variables to conform to SDTM naming conventions, and 
organized formerly horizontal/wide structures into vertical/tall 
structures where possible. Our focus throughout this process 
was what is important for data collection. 

The resulting PPRU Toolbox provides the PPRU sites with 
data collection tools and study management templates. Figure 
1 provides a screenshot of the user interface. The Toolbox 
includes:
• Library of common data elements (CDEs) and Common 

Forms. These are the case report form (CRF) templates 
that logically organize the CDEs. Importantly, the CDISC 
SDTM and CDASH models are the foundations for these 
components of the Toolbox. Basic and comprehensive logic 
checks are tied to the CDEs and CRFs to help ensure stud-
ies with high quality data. 

• Templates for a study protocol, Manual of Procedures 
(MOP), Data Management Plan (DMP), and study 
closeout procedures. The protocol template helps to assure 
that investigators are including important components of a 
study. The MOP assists study coordinators in translating the 
protocol into operational steps. The DMP helps to ensure 
the data flow and processes are documented while the close-
out procedures describe necessary activities. 

PeDaR
The CDISC SDTM v3.1.1 standard was used to design the 
structure of the Pediatric Data Repository (PeDaR) which 
houses data from completed studies. All study data files are con-
verted from their native format into the PeDaR standard format. 
Data are stored in tables that closely follow the SDTM domains. 

Figure 1.

Continued on page 8
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Additional pediatric data elements and domains which reflect 
protocol specific requirements were added following SDTM 
standards. A user-friendly PeDaR Web portal was implemented 
with three modules: Study Archives, Dataset Extraction, and 
Dynamic Queries/Reports. Study Archives allow researchers to 
download data files from completed studies to conduct analysis. 
Related study documents including protocol, study manuals, 
and publications are available for download in this module. De-
identified data are available to download as SAS transport files 
and CSV files in the Dataset Extraction module. A define.xml 
file outlines the structure, variables, and content of each dataset. 
PeDaR also includes other important documentation about a 
study including the data de-identification rules, explanation of 
the data mapping processes, and a summary of the analysis plan. 
The PeDaR provides a single secure location for the storage of 
all completed study data to promote data sharing and metadata 
analyses. It enhances the research capabilities of the PPRU Net-
work by providing access to the aggregate data from completed 
investigator initiated studies. The aggregate data and protocol 
descriptors stored in the PeDaR can be used by investigators to 
address questions regarding subpopulations, explore research 
questions, and plan for future studies. 
Data from six investigator initiated studies have been mapped 
to the PeDaR to date and are available to the Network. We have 
developed several sample dynamic reports, shown in Figure 2, to 
describe these data and are working with the PPRU community 
to develop additional query and analysis capabilities. 

Comparison of PPRU Toolbox and PeDaR to CDISC 
Standards
A total of 17 SDTM/CDASH domains were used to build the 
PPRU Toolbox Common Forms and to define the PeDaR do-
mains and their metadata. KAI used different strategies for the 
Toolbox and PeDaR when applying these CDISC standards. 

To facilitate data collection and promote better data manage-
ment, the PPRU Toolbox Common Forms have many-to-many 
relationships with the SDTM/CDASH domains. For example, 
three PPRU toolbox CRF templates, Enrollment and Random-
ization, Study Completion, and the Death Report, are created 
based on the single DS SDTM/CDASH domain. Additionally, 
both Lab Test Tracking and Laboratory Results CRF templates 
are based on the LB SDTM domain. In contrast, the PeDaR do-
mains have a one-to-one relationship with the SDTM domains 
since they are both aimed at data archiving, submission, and 
aggregation. Table 1 illustrates these relationships.
Table 1. PPRU Toolbox and PeDaR vs. SDTM and CDASH

CDisC sDTm/
CDasH Domain

PPru Toolbox 
Common Form

PeDar 

AE Adverse Events AE

DS (Disposition)

Death Report 

DSEnrollment and 
Randomization

Study Completion
DM

Demographics
DM

SC (Subject 
Characteristics) SC

IE Inclusion
Exclusion Criteria IE

LB (Laboratory 
Test Results)

Lab Test Tracking 
LB 

Laboratory Results
MH Medical History MH

PC (SDTM only) Pharmacokinetic 
Blood Sampling  PC

PE Physical Exam PE

CM
Prior and 
Concomitant 
Medication

CM

DV Protocol Deviations DV

EX Study Drug 
Administration EX

DA Study Drug 
Compliance DA

VS Vital Signs VS
CO  CO
QS  QS
CF (V3.1.2)  CF (clinical Findings)

PPRU Specific  SL (Sleep-Polysomnography 
and Actigraphy) 

PPRU Specific  SG (Surgeries)
PPRU Specific Dosing Diary  

 Total: 242 CDEs 
for Data Collection

Total: 361 variables for 
Data Warehouse

Figure 2.

Implementing CDISC SDTM & CDASH Standards to Streamline Clinical Trials: Case Studies in Pediatrics
Continued from page 7
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Together, the PPRU Toolbox and 
the PeDaR support the study life 
cycle and have already provided 
utility to the PPRU Network stud-
ies.

Study Start Up
Several applications from the PPRU 
Toolbox help decrease the time 
needed for study start up activi-
ties. Sites are able to download and 
customize the protocol and MOP 
templates. In addition, the toolbox 
provides a Library of Common 
Forms as shown in Figure 3 that 
can be tailored to the needs of the 
study. The forms also are annotated 
to provide the foundation for defin-
ing the variables when customizing 
the clinical data management system (CDMS). 

Data Collection
When customizing the CDMS for a clinical study, KAI uses 
the Common Forms wherever possible to create the electronic 
CRFs (eCRFs). The PPRU Toolbox provides CDEs libraries to 
facilitate creating data tables, defining variables, code lists, data 
types, formats, and lengths in the EDC system. Together the 
Common Forms and CDEs libraries have decreased the time 
and monetary costs of customizing the CDMS.  

Data Management
The PPRU Toolbox offers advantages for data management 
activities:
• Data Management Tips assisted in the development of the 

data management plan (DMP). 
• Library of range and logic checks for eCRFs can be used 

by future PPRU studies.
• Data entry errors should decrease as sites become more 

comfortable with Common Forms.

Data Archiving and Sharing
Use of the Common Forms and CDEs facilitates the whole 
process of storing data from completed studies into the PeDaR. 
Applying standards at the data collection stage reduces the 
work required to transfer completed study data into the Data 
Warehouse. In addition, the incorporation of standards up-
stream during the study life cycle improves the accessibility of 
study data by expediting and helping to standardize the Extrac-
tion, Transformation, and Loading (ETL) processes. 

Case Studies 
Two ongoing PPRU clinical studies have used the PPRU Tool-
box and provide empirical examples of how the Toolbox offers 

Implementing CDISC SDTM & CDASH Standards to Streamline Clinical Trials: Case Studies in Pediatrics
Continued from page 8

efficiencies to pediatric clinical trials. These case studies utilized 
several components of the PPRU Toolbox that will eventually 
facilitate the archival of the final datasets in the PeDaR. Table 2 
presents the two PPRU case studies.
Table 2. Use of the PPRU Toolbox by PPRU Studies

Case Study

Common Form Templates

# Form 
Templates Used

# CDEs 
Used

Elements 
Added

Study 1 - A 
Pharmacokinetic and 
Pharmacogenetic 
study in neonates

14 132 29

Study 2 - A Phase 
I/II study for the 
treatment of 2 - 6 
year old children with 
autistic disorder 

13 111 10

Summary
The process for creating the PPRU Toolbox and the PeDaR 
has been met with many challenges but the benefits outweigh 
the frustrations. The Toolbox has demonstrated that it pro-
motes data quality, decreases the time and resources needed 
to develop a study database, and helps customize the DMP. 
The incorporation of standards upstream in the study life cycle 
expedites the transformation of study data into the PeDaR, im-
proves the accessibility of study data, and helps standardize the 
Extraction, Transformation, and Loading (ETL) processes. 

Continued on page 25

Figure 3.
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Standards for Clinical Data Quality and Compliance Checks
Sunil Gupta, Associate Director, Statistical Programming, Quintiles

Introduction
Standards in clinical data quality and compliance checks 
involve confirming the validity of critical data variables as well 
as early identification of health risks. These critical data might 
need to be non-missing, consist only of valid values, be within 
a range, or be consistent with other variables. 
Proactive steps need to be taken to identify, isolate and report 
clinical data issues using a system that is flexible, easy to up-
date and facilitates good communication with the team to help 
resolve data quality problems. In general, a best practices system 
considers the following issues: accuracy of the data, completeness 
of the information, and consistency of the data across studies. 
The two main categories of clinical data issues may be grouped 
as incorrect data and incomplete data. In general, incorrect 
data issues consist of unexpected raw values, invalid raw values, 
incorrect conversion of raw values or inconsistent raw values 
with another variable or record. Incomplete data issues consist of 
values that are missing when required. (Gupta, 2008) 

The Solution to Resolve Data Issues
The benefits of using an application with validated edit check 
macros leads to increased productivity by quickly and easily ap-
plying the macros to other clinical studies, team endorsement 
to use the systematic approach, and the ability to communicate 
common issues/concerns in a consistent manner. Ensuring 
confidence in the raw data for the biostatistician is an essential 
ingredient in delivering a quality discrepancy management 
product. Standardization has improved our productivity of 
data cleaning by 80%. As we are a global CRO, this automated 
standard suite of cleaning software is essential to maximize our 
resources as well as to improve customer satisfaction on the 
delivery of sound data. 
If we had continued customizing software and having lengthy 
manual reviews of listings, the clients would not be satisfied 
by our timelines and would have sought other vendors. The 
refinements in our processes limit cost overruns because we 
only issue complex data checks for a few data points that are of 
essential value to the client. 

Specifying Requirements in Data Management Plan 
(DMP)
The first critical step in standards and compliance checks is to 
specify the requirements in a Data Management Plan (DMP). 
Within the DMP, the requirements should be clear and 
complete for all possible data issues. It will be helpful for the 
subject matter expert (SME) to use the case report forms and 
protocol when developing the requirements. Also, important 
variables used in tables, lists and graphs may be included in the 
DMP. You should also confirm with the team that the proce-
dures in the DMP fulfill their original goal.

The following three levels of data checks should be performed: 
general clinical data checks, CDISC standard domain checks, 
and protocol compliance checks. (Doles, 2004)
i. General Clinical Data Checks:

A. Key Variables - All unique key variables in each data 
set are required. 
1. Demographics (DM): Subject identification num-

ber is non-missing and unique.
B. Range Values – Identify laboratory test results that 

exceed upper and lower range thresholds. 
1. Demog (DM): Valid age values within lower and 

upper range values. 
2. Laboratory Data (LB): Valid toxicity and hemo-

globin values within lower and upper range values. 
C. Data Values - Display all unique values of selected 

variables. 
1. Confirm negative or missing values are acceptable.
2. Confirm a small percentage of missing values 

across all variables (sort by freq).
D. Complex Data Values - Display values of selected 

variables to meet specific database queries. 
1. End Point: The primary and secondary variables 

are consistent with the parameters defined by the 
statistician.

E. Compare Data Values – Confirm the logic between 
two variables. 
1. Adverse Events (AE): AE description, AE pre-

ferred term, and AE system organ class are 
required variables if any are non-missing. 

F. Compare Date Values - Confirm the consistency be-
tween two clinical dates. 
1. All follow-up dates should be after baseline dates 

(screening, informed consent, randomization, first 
dose date).

2. All follow-up dates should be before EOS dates 
(death date).

G. Unique Records - Check for duplicate records by key 
variables as well as all variables.

H. Compare Common Variables - Compare and identify 
differences of common variables between two data sets. 
1. Raw AE data set and Analysis AE data set.

ii. CDisC standard Domain Checks:
A. AE (Adverse Events)

1. Logical and non-missing AE start and AE stop 
dates.

2. AE start or AE stop dates after last dose or EOS 
date.

Continued on page 12
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3. Uncoded AE preferred or AE system organ class 
term for non-missing AE event.

4. Serious AE without any AE action taken.
5. Inconsistent ‘No AE action taken’ and at least one 

AE action code exists.
6. Inconsistent ‘Continuing = Yes’ and AE stop date.
7. Duplicates on AE start date, AE stop date, AE 

event, AE preferred term, and AE system organ 
class.

8. Missing AE event for coded AE preferred or AE 
system organ class term .

B. CM (Concomitant Medications)
1. Logical and non-missing CM start and CM stop 

dates.
2. CM start or CM stop dates after last dose or EOS 

date.
3. Uncoded CM preferred term for non-missing CM 

event.
4. Missing unit for non-missing dose.

C. DM (Demog)
1. Protocol compliance on patient population 

– min/max age, gender, race, lab levels, etc.
2. Inconsistent patient in data set and not in DM.

D. EX (Exposure)
1. Missing unit for non-missing dose.
2. Inconsistent EOS reason with early termination 

reason.
3. Confirm drug dose calculation .

E. EOS (End of Study)
1. Inconsistent ‘Complete study’ and ‘Reason for 

study termination’ non-missing.
2. Inconsistent ‘Reason for study termination’ and 

death date, AE crf, etc.
F. LB (Lab - Vertical structure)

1. Correct conversion of each lab value from report-
ed units to standard international units.

2. Valid lab tests for ltestcd value.
3. Consistent and valid units for ltestcd value.
4. Missing unit for non-missing lab value.
5. Valid normal range flags.
6. Valid unique visit flag for multiple labs on same day.

III. Protocol Compliance Checks: 
A. Confirm Demog patient counts across all data sets.
B. Are there any protocol violations that should be ex-

cluded from analysis?
C. Are the treatment groups randomly distributed based 

on safety subset population?
D. For each lab, are there major deviations in value from 

baseline over time? 

E. For each lab data transfer, are patients correctly identi-
fied?

F. Are the top 10 AEs expected?
G. Are patient follow-up visit windows in compliance 

with the protocol? Check for differences between two 
clinical dates. Ex. Lab dates should be after 1 week of 
dose dates.

H. For any critical variables, are there any statistically 
significant outliers?

Developing Edit Check Macros
The challenge is to develop a system that is flexible enough 
to run selected data checks, allow the consumer the ability to 
modify data checks and provide a method of adding new data 
checks as requested. In addition, it is important for the system 
to display the message ‘No records found’ to confirm that the 
data quality check was performed and that data assumptions 
were met. Finally, feedback from the team needs to be incorpo-
rated within the edit checking and reporting process for each 
data issue identified. This is important to prevent ‘re-inventing 
the wheel’. (English, 2005) By using common options and 
statements of selected SAS procedures and standard titles and 
footnotes, a macro based system was developed with universal 
application that could be used across all teams.
To meet the requirements of the DMP, data issues are catego-
rized so that edit check macros would have specific functions. 
In general, the types of data issues in Table 1 can be addressed 
by edit check macros in Table 2. 

Summary
By implementing a simple, yet effective solution to this major 
problem, CDM is able to allocate minimum resources to 
discrepancy management. In addition, enhancements to data 
validation procedures for the study can be carried out with 
minimal SAS statistical programming experience. With the ad-
dition of the e-mail notification, the team is able to take action 
more quickly and communicate the data issues to the team 
more effectively. 

SAS Programming hours using edit check mac-
ros for one study 8 hours

SAS Programming hours not using edit check 
macros for one study 40 hours

At a very high level, standards and compliance checks for data 
can be considered similar to the traditional user acceptance 
testing for system applications. The same principles of good 
requirements, valid data and coding, and comprehensive test-

Standards for Clinical Data Quality and Compliance Checks
Continued from page 11

Continued on page 13
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Standards for Clinical Data Quality and Compliance Checks
Continued from page 12

ing should be applied. SOPs and guidelines need to be written 
to ensure proper steps are in place for processing and cleaning 
clinical data. 
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Table 1. Types of Data Issues

Type of Data Issue Brief Description

Acceptable Values Values are one of the valid values for 
variable

Character Formats Format of values within character variables 
are as expected, ex. XXX-XXXX

Consistency Across 
Variables

Values are consistent across multiple 
variables

Consistency Across 
Data sets*

Values are consistent across multiple data 
sets

Non-Duplicate 
Records Each record is unique and not duplicated

Overlapping 
Records

Records that inappropriately overlap. For 
example, treatment records that overlap 
cycles in an oncology study

Protocol 
Compliance Rules

Study specific logic-based check to confirm 
data compliance, ex. lab conversion

Range Check Values are within a specified range

Required Value Value is non-missing

Unique Value Values are unique

* May require extra programming step since most all edit check 
macros require single data set.

Table 2. Brief Description of Selected Edit Checks from the 
SAS Macro Library

Macro Brief Description

%negval Check for negative values

%subqry*
Display selected variables in one data set based on 
condition in another data set, useful for checking 
data across data sets (Proc SQL with subquery)

%u_eccust

Display selected variables based on customized 
user conditions using a single IF statement. Note 
that this is an exception macro since most all other 
edit check macros use the WHERE statement

%u_ecdup Check for duplicate records

%u_ecfreq Display frequency of selected single or multiple 
crossed variables (Proc Freq)

%u_ecmens Display descriptive statistics including range values 
of continuous variables (Proc Means)

%u_ecprnt Display selected variables with selected conditions 
(Proc Print)

* Requires two data sets instead of one.

In order to be more environmentally 
conscious, Data Basics will be sent 
to you via e-mail beginning with the 
Spring 2009 issue. The publication 
will still be available in the familiar 
format. For questions or comments, 
please contact us at www.scdm.org.

Lynda Hunter,
SCDM Publications Committee Chair
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eSource and eClinical Interoperability is Near!!! ~or~ What can data managers 
expect in a more interoperable world?
Aaron Seib, PMP, CCDM, 2311, LLC

Arlington, VA – “How will this impact 
clinical data managers?” This question 
repeatedly occurred to me as I attended 

this Fall’s CDISC (Clinical Data Interchange Standards Consor-
tium) International Interchange themed ‘Creating the interop-
erable pathway between medical research and healthcare’. The 
answer became more and more apparent while observing the 
demonstrations occurring in the lobby of the conference.
At a demo kiosk, conference attendees could see the CDISC 
Healthcare Link Initiative in action. Four independent worksta-
tions, three Electronic Health Records (EHRs) and an eClinical 
system, were showcasing the interoperability possible between 
patient electronic health records and an eClinical research 
system using IHE’s (Integrating the Healthcare Enterprise) RFD 
(Retrieve Form for Data Capture) integration profile along with 
CDISC’s Operational Data Model (ODM) and CDASH stan-
dards1. The demonstration used forms from three sources:
1. Pfizer presented their ASTER drug safety project’s Individ-

ual Case Safety Report (ICSR) form in use. This form is in 
use at Partners Healthcare in Boston to report adverse drug 
events from the Partners Longitudinal Medical Record;

2. Eli Lilly provided the case report form from their S001 
clinical trial, showcasing the pre-population of a form using 
CDASH data elements from the EHRs in the demonstra-
tion; and 

3. Genzyme provided a data capture form for their Pompe 
disease registry.

Each of the forms was displayed in three EHRs: Cerner Millen-
nium; Allscripts Touchworks; and Greenway Medical Technolo-
gies’ PrimeSuite 2008. The payoff during the demonstration was 
in watching how RFD enabled the completion of the external 
forms, with some combination of pre-population and user data 
entry, within the context of the EHR’s existing workflow.
For all three demonstration cases, Outcome Sciences acted as the 
study sponsor’s eClinical software, owning the role of serving up 
the appropriate form and capturing the returned data. Quintiles 
Transnational was involved in the demonstration by contribut-
ing their expertise in project management and content definition 
in the orchestration of the demonstration project.
The take away message was that this approach has potential for 
immediate application in clinical research, drug safety, and disease 
registries. I learned from the demonstrators that RFD has been in 
the works for over three years and is production-ready today.
Clinical Data Managers have known for years that researchers 
have dreamed of accessing the data held within electronic health 
records (EHRs) in order to use it for research purposes. We have 

all known that site investigators have been calling 
for a solution that eliminates the double data 
entry that they have to perform between their 
EHR and our eClinical applications. Based on 
the demonstrations it would seem that a means 
of addressing these desires is beginning to take 
shape in the form of RFD.
The demonstration showed how RFD has enabled develop-
ment of real-world integration of research into the healthcare 
workflow. The illustration below, courtesy of CDISC and 
Outcome Sciences, depicts what the RFD profile was doing 
under the covers. 
The RFD demo showed how site users could use their existing 

EHR as they normally would. 
In the illustration above, the 
site’s EHR is depicted as box A. 
Any number of EHRs can take 
the role of the ‘Form Filler’ in 
an RFD solution. The Form 
Manager’s role (Box B in the 
illustration) is to serve up the 
requested form to the EHR 
when requested by the par-
ticipating sites. In the dem-
onstration Outcome Sciences 

performed the role of form manager but this function could be 
performed by any eClinical solution capable of supporting RFD, 
for example, an EDC application, or a safety registry.
The demonstration showed how a site user completed their 
tasks within their EHR system as they normally would. In the 
case where one of the forms from the three projects was to be 
completed, the user simply clicked on a button that launched 
a link to the Form Manager, opening the appropriate form and 
prepopulating the target form with data elements from the 
EHR. The site user completed the rendered form by filling in 
the required eClinical data elements that were not already pre-
populated by the EHR. 
Based on the business rules defined on the EHR side of the RFD 
solution the completed form is submitted back to the eClini-
cal application as well as any other destinations configured as a 
‘Form Receiver’ (box C in the illustration). For example, with 
AE reports, the completed data could be returned to the eClini-
cal tool, the FDA and the IRB of the local site.
The power of this approach is amazing. In fact, in an an-
nouncement supporting the RFD profile as an effective 

Continued on page 16
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first step in integrating EHR and clinical research systems, 
the Healthcare Information Management Systems Society 
(HIMSS) Electronic Health Record (EHR) Association iter-
ated some of the most important benefits of this approach to 
the sites (and researchers) including:
•	 RFD extends the benefits of EHR data beyond the walls of 

the hospital or ambulatory site out into the full continuum 
of the healthcare research community striving to improve 
the quality of human life. It expands the use of EHRs in 
clinical research and further promotes the adoption of EHR.

•	 The use of RFD facilitates site participation in clinical tri-
als. Patient Care Sites that have EHRs will be able to input 
clinical research data into one system. Typically this is not 
the case today, as many sites have to enter research data into 
one or more stand-alone data capture systems. We support 
testing RFD interoperability at the IHE Connectathon and 
a joint demonstration with the clinical research community 
at the HIMSS 2009 Interoperability showcase. 

•	 The use of RFD will improve data quality. Since data is 
entered only once, and in some cases data will automati-
cally populate from the EHR, redundant data entry will be 
reduced and the quality of data will improve.

•	 RFD will continue to reduce redundant work. RFD is not 
a static approach, but will continue to improve. Future ap-
plications will provide for better drug safety reporting and 
greater workflow integration with research protocols.

•	 As a bridge between Healthcare IT and Clinical Research 
realms, RFD strengthens EHR Association's mission of not 
only representing the needs of the EHR software industry 
but also, the scope of medical, clinical and technological 
participants in the healthcare community.

In their statement EHRA went on to indicate that “Many 
healthcare sites would like to participate in clinical research for 
the betterment of health science. If this participation is to be 
feasible to the sites, the burden of participation must be eased. 
RFD collaboration between healthcare IT and clinical research 
sponsors will open the door to widespread, cost effective clini-
cal research participation.”
We all know that one of the holy grails for the clinical research 
industry has been to improve trial participation and as far as 
RFD supports that goal we can be certain that, regardless of 
the obstacles to be overcome, we will be seeing more of this 
kind of model in the future.

“How will this impact data managers?”
For the data manager responsible for executing on research that 
will utilize RFD in the future we can expect some changes. 
In many ways though, using RFD to extract data from a site’s 
EHR isn’t very different from receiving data from any other data 
source. We will be doing many of the things that we need to do 

today with data sources like Labs or ePRO (electronic patient 
recorded outcomes, e.g., hand-held electronic diaries). For 
example, the data management plan will need to clearly reflect 
which data elements on a given form have been pre-populated 
by the EHR system to help ensure that the intent of the origi-
nal data captured is consistent with how it is employed in the 
research setting – this is not dissimilar to what we do in many 
cases where lab results are rendered in EDC for evaluation by 
site personel in trials today. Of course, the task of ensuring con-
sistent application of data would be simpler if RFD is employed 
in a semantically interoperable way between the EHR and EDC, 
but I suspect we will be doing a lot with RFD before semantic 
interaoperability is ubiquitous across industries and systems.
On the other hand, the use of RFD may be constrained to 
the types of research it can support in a practical and regula-
tory-compliant way. I believe that we will see the application 
of RFD increase step-wise from currently supporting regis-
tries and spontaneous reporting of AEs to the most restricted 
kinds of research such as multinational phase 2 and 3 trials 
being conducted across EHR systems and regulatory borders. 
In other words, issues related to privacy, security and consent 
will need to be addressed as RFD is more broadly applied but 
I do not believe that there are any barriers that outweigh the 
benefits of the solution.
One thing that I know for certain is that there isn’t enough 
space in this column to identify all of the benefits and obstacles 
to be overcome, but I am sure we will see much more about 
this topic in these pages. I look forward to being part of this 
innovation and would love to hear your feedback on this topic 
to further explore how this affects fellow members of the Soci-
ety of Clinical Data Management. 
Aaron Seib holds a B.S. from Penn State in Management Science 
and Information Systems. He is a certified PMP and CCDM. He 
is currently focused on growing 2311, LLC, a company he founded 
to provide services that help client’s “Realize the Convergence of 
eSource and eClinical” (SM). Aaron can be reached by e-mail at 
aaron_seib@verizon.net
(Endnotes)
1 Editor’s Note: The purpose behind this demo was to show how information from 
patient records in electronic medical records systems can be brought directly into 
eCRFs without having to be re-entered. RFD is a method for defining the data 
to be accessed, and this approach allows the EDC system to receive the necessary 
patient data without ever gaining access to the rest of the patient’s information, thus 
satisfying HIPAA and other data security concerns. The data are visually inspected 
by the investigator prior to committing them to the eCRF. The CDISC Operational 
Data Model (ODM) defines how to package the data so it can be transmitted from 
the RFD form to the eCRF. Integrating the Healthcare Enterprise (IHE) is a global 
initiative that seeks to develop and document methods for different healthcare-
related systems to talk to each other. It doesn’t define standards, but rather seeks to 
adopt existing standards to facilitate this information transfer.

eSource and eClinical Interoperability is Near!!! ~or~ What can data managers expect in a more interoperable world?
Continued from page 15
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Defining Metrics for Standards
Kit Howard, MS, CCDM

The term “standards” means different things 
in different organizations and in different 
parts of organizations, and therefore it is 
useful to specify the assumptions made in this 
article. “Standards” refers to documents (or 
system-based equivalents) that define the data 
and associated processes that must be used if 
a given data domain is selected for a study. 

For example, if AEs are included in a study, the standard defines 
the CRF content, variable names, database structure and data 
quality requirements for the AE data. It may also include defini-
tions for the protocol, study report, statistical analysis plan, tables, 
listings, graphs, etc., as well as the associated processes. This article 
assumes that standards are implemented fairly uniformly across the 
organization, that all standards are centrally stored and accessible 
by all, and that the governance and maintenance of the standards 
is centralized and managed by dedicated resources. 
One of the great challenges in implementing standards is 
demonstrating the benefits in tangible ways. There is plenty 
of anecdotal evidence that standards improve time, cost and 
quality. CDISC and Gartner published a report on the savings 
expectations of a set of companies. These are fine, but over 
time, senior management usually wants hard cold numbers to 
show the benefits of standards in their own organizations. 
When senior management requests proof of return on stan-
dards investment, the first thought is usually metrics, but it 
can be very difficult to develop metrics that specifically mea-
sure the effects of standards on clinical trials. There tend to 
be confounding factors, such as scientific questions that delay 
milestones, differences in therapy areas that affect durations, 
or shifts of resources from one project to another, meaning 
the losing project slows down. In addition, most organizations 
limit their standards to core safety domains, so the potential 
impact is small compared to that of implementing standards 
for all data domains. Translating all these factors into dollars 
and cents can be challenging, especially for sponsor organiza-
tions unaccustomed to costing their internal activities. 
Although there are no magic bullets, there are at least two ways 
to use metrics to address standards implementation. The first 
is the traditional study milestone metrics, and the second is a 
set of metrics specific to the use of the standards themselves. 
Regardless of focus, most metrics ultimately measure time, cost 
and/or quality.
Most organizations currently capture some form of clinical 
trials metrics as part of the study project plan. There are many 
books and courses available on setting up metrics, and this 
article does not address that topic. Suffice it to say that for 
study milestone metrics to be useful, they must include a small 

handful of consistent measures across all the milestones that 
meaningfully mark study progress (e.g., protocol finalized) and 
are impacted by the standards the organization has imple-
mented. There must also be a baseline—or “benchmark,” in 
metrics-speak—against which to measure progress. One way to 
control for the confounding factors mentioned above is to split 
the studies into high, medium and low priority groups, and 
then to track the metrics separately for each group. 
The other category of metrics focuses on standards development 
and usage directly. When standards use and change control are 
tracked centrally, the information can be useful in many ways, 
depending upon how the organization runs its standards. For 
example, if standards are widely used, and the study trial met-
rics improve, it suggests that standards are a factor. Obviously, 
if many study-specific changes are permitted, standards will 
have less of an impact, and study trial metrics will probably not 
improve as much as they could. These metrics can also be used 
to assess the effectiveness of the standards design and associated 
processes, allowing for constant improvement.
Below are some thoughts about various standards-related met-
rics that can be defined, along with what they reveal and how 
they can be used.
•	 standards penetration. Some metrics are less about return 

on investment and more about understanding how the stan-
dards are (or are not) trickling into functional areas beyond 
those immediately involved in using the standards. For 
example, if standards are used only for CRFs/database struc-
ture/variable names, tracking how often new domains (e.g., 
new CRFs) are developed provides a sense of the degree to 
which protocol designers are choosing to work with existing 
domains, which in turn provides leverage to encourage and 
reinforce this behavior. 

•	 Core standards reuse. This requires knowing which stan-
dards were used for which study. By looking at relative study 
start dates, a reuse rate can be calculated. This is a proxy for 
how much time was saved by not reinventing the same do-
main. This may or may not affect study start-up times, but 
it certainly affects the resources necessary to perform these 
tasks. If use of variations within standards is tracked, an 
assessment of how often given variations are used may allow 
some to be retired, making the standards selection process 
simpler.

•	 Change request rates. When changes are centrally tracked, 
the numbers of changes, their magnitude and impact, 
and the breadth of their applicability can be assessed. It is 
strongly suggested that changes be added to standards as 
variations that can be used by future studies—otherwise, 
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every change is effectively another reinvention of the wheel 
and is likely to happen differently each time. Over time, the 
numbers of requested changes should drop as the acceptable 
variations are incorporated.

•	 Proportion of studies using standards. For organizations 
transitioning into standards, this is an obvious metric that 
assesses where progress is being made and where interven-
tions may be necessary. It measures the number of different 
processes that must be supported, highlighting the ineffi-
ciencies and increased risks to quality.

•	 Number (proportion) of post-lock databases that are un-
locked, and the number of times it happens for each. The 
higher these numbers, the greater the need for data process 
redesign. Consistent processes based on sound decisions will 
lead to lower database unlock rates. 

•	 Number of changes to CrFs/database design per study. 
Better standards design and full integration of standards 
into all the affected functional areas will reduce the num-
ber of CRF and database changes. This obviously results in 
fewer resources spent doing rework and potentially allows 
for a faster study start. 

•	 Focus on the right milestones. Standards-related metrics 
often seem to focus on speeding the study start-up process 
(i.e., CRFs can be produced faster, and databases can be 
finalized faster), and there is much resistance to adding 
any steps to the process that may produce delays, such as 
developing standards for new domains (“let’s just do the 
CRF and worry about the rest of it later”). It’s important to 
remember that we are not in the business of starting stud-
ies, but rather of completing them, determining results, and 
pooling data for aggregate analyses. Well-designed, well-im-
plemented standards greatly improve the speed and quality 
of this process as well. A relevant metric here is numbers of 
differences between databases used in the submission. This 
is rarely fed back into the clinical organization, and it can 
be used to determine how and why the differences occurred. 
The metric also allows an estimate of the impact on time, 
cost and quality of having to make changes to harmonize 
the data. 

•	 Differences in CrFs/databases/etc between Cros involved 
in a development program. Most organizations use multiple 
CROs over the course of a development program. The num-
ber of differences in their deliverables is a measure of how 
well the sponsor’s standards are being communicated and 
followed. As with studies done in-house, more differences 
require more resources.

•	 Degree of compliance with CDasH and sDTm. Docu-
menting the CDISC-compliance of both the standards and 
the study implementations will provide information about 

the resource requirements for assembling the regulatory sub-
missions. It also proactively defines potential problem areas 
when exchanging data with partners and vendors. 

•	 reuse of non-core standards across therapy areas and/or 
indications. Measuring the degree of reuse of non-core 
standards beyond the initial development area emphasizes 
the value of centralized storage, the resources saved in not 
redoing the same work and the increased quality due to con-
sistent data definitions. It helps to encourage collaboration, 
which reinforces the standards. 

• Proportion of new standards developed per study. This 
is effectively the proportion of new domains built into 
protocols. This is useful to show the degree of standards 
development work that continues after the initial roll-out. 
Translated into a proportion, it communicates the amount 
of work avoided. For example, one organization found that, 
after 3 years, 94% of the domains in the average new study 
in a given domain already existed in the standards library. 
The denominator here should be “indication” because there 
is more predictability of required data within an indication, 
even when the indication is developed by different therapy 
areas. For example, depression can be assessed by the Car-
diovascular group and by the Neuropsych group, but it’s 
likely to be assessed the same way. Conversely, the Neuro-
psych group may run studies in Alzheimer’s and in depres-
sion, each of which requires very different data domains.

A thought about quality… The above suggestions focus mostly 
on speed and efficiency, with implied effects on cost. The third 
leg of the productivity stool is quality, and it is important to 
note that standards alone do not produce quality. Standards 
can improve quality if they are properly designed, implement-
ed, governed, and maintained and if they are designed with an 
understanding of all the customers’ needs and with the appro-
priate processes in place to use them. 
Similarly, if designed thoughtfully and used to assess specific 
measurable activities, metrics are a useful tool for improving 
performance. Focusing on standards measures fosters improve-
ments in processes as well as in data definitions and spans the 
sponsor’s clinical study teams, submission teams and external 
partners and vendors. With the framework of CDASH and a 
commitment to intelligent application of metrics, the ability 
to deliver safe and effective medicines quickly, efficiently and 
cost-effectively becomes just a bit more real. 
Kit Howard is a Principal at Kestrel Consultants, a firm special-
izing in clinical data standards and comprehensive clinical data  
quality. She is a CDISC CDASH Registered Service Provider.

Defining Metrics for Standards
Continued from page 17
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Vendor in the Middle
Jonathan Andrus (VP, Data and Study Operations*) & Bill Primwhere (Sr. Manager, Forms and Study Design), Phoenix Data Systems, Inc.

Phase I, phase III, oncology, dermatology and obesity; virtual, 
small, medium and large; biotech, pharmaceutical CRO and 
medical device – they all need something different. My demo-
graphics form needs to look like this, one customer may insist. 
Another customer wants a completely different demographics 
form. The challenge for the vendor is being able to offer its 
customers intelligent flexibility. Intelligent flexibility is a com-
bination of knowing and understanding the standards around 
study design, but, at the same time, having flexible enough ap-
proaches that allow you to accommodate the unique needs that 
each customer brings to the table. Intelligent flexibility is not 
easy and requires the vendor to develop libraries and environ-
ments that are reflective of industry expectations and customer 
needs. This article will identify ways that you, as a vendor or a 
customer, can achieve intelligent flexibility.

I. 31 Flavors
A choice of optimal data collection forms is a great option for 
vendors to provide to their customers. Providing these forms in 
a standards-based manner is a MUST. Vendors must have very 
flexible study design and development tools, but that flexibility 
must be tempered with thoughtful standards alignment. The 
ability to provide different presentations of forms with the 
same underlying variable names, data types, etc is the key. Fur-
ther, understanding data collection needs across a wide variety 
of therapeutic areas allows vendors to develop therapeutic-spe-
cific libraries of forms that can be “checked out” and used in 
developing a study. Just like ice cream, the underlying ingredi-
ents are pretty much the same. The type of food coloring, nuts 
and chocolate you put in make the difference in whether you 
sell your product or not. 
In addition, vendors are faced with working with different 
teams within the same company. The vendor must strive at 
working across and within customer teams to make sure that, 
if not done by the customer, basic education is provided about 
the differences between substantive and aesthetic changes and 
differences between forms. This foundation is critical in getting 
early buy in and understanding on the part of clinical teams 
so that they understand that they still have creative license and 
can lay out forms that they think are optimal for data collec-
tion.

II. Be Willing To Get Messy
Sometimes vendors work with companies who are well versed 
in EDC, other times they don’t. Because of this, vendors have 
to jump in with their customers, educate them and, some-
times, lead them on the overall EDC process and what to 
expect so that the collective work is as successful as it possibly 
can be. In addition, vendors must be willing to work with their 
customers in establishing standards for study design plus the 

approach and process that will be taken to work together. In 
short, everyone has to be willing to get dirty. Data Manage-
ment is rarely glamorous. It is work that must be done so that 
all parties are aware of how to proceed, what documentation 
must be completed prior to starting work and what documen-
tation will be produced after completing the work. Under-
standing the entire life cycle is what is important here. From 
the initial collection of the data to the final submission, all 
parties must be brought together to understand and map this 
out properly. Take the time necessary upfront to start off on 
the right foot.

III. Don’t Bite Off More Than You Can Chew
There will be a lot to get done. Start with getting a grasp on 
the core forms that make up the majority of your customer’s 
studies. This may represent 60% of the typical forms you have 
in every study. Forms like medical history, vital signs, demo-
graphics, physical examination, adverse events and concomi-
tant medications are excellent candidates with which to begin. 
Put a plan around the project. Set realistic timelines. Meet face 
to face as often as you can. Realign and reassess frequently. 
Once a base of standard forms has been established, make it 
cost and timeline beneficial for your customers to embrace 
these standards. What value are the standards to THEM? They 
need to be able to sell the concept to their senior management 
to get standards put into place. If done right, it will be much 
easier to swallow than trying to do everything at once. Once 
these standards are put into place, the benefits achieved will 
be phenomenal. Quicker start up times, less testing/reviewing 
and, overall, fewer headaches on the part of your customer!

IV. Order Dessert
Who says that you can’t have dessert? Once basic standards are 
established with your customer, it’s time to start working on 
some of the nice to haves (like to dessert). At this point, you 
can start the transition to therapeutic standards. Build libraries 
of forms and metadata that are specific to the most common 
therapeutic areas you work in. What should comprise a treat-
ment response assessment form for common oncology studies? 
What are the types of questions and data collected in an obe-
sity study? What about an Alzheimer study? Regardless, now 
is the time when you can set forth standards for these specific 
study implementations, so that you can continue to capitalize 
on standards and improved quality.

V. Who Is Paying The Check?
Once these standards are established for a variety of custom-
ers, you should be able to start creating a central library to be 
used as a selling point for new customers. This should result in 
a reduction of start-up time and cost. If the customer elects to 
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Developing a Global CRF/eCRF Standard: Challenges and Solutions
Shannon Labout, CCDM, Team Lead Early Phase DM, Astellas Pharma Europe

One of the many challenges facing global organizations is the 
need to standardize processes. Standardization is important for 
reasons that include financial, regulatory and strategic consid-
erations. The farther upstream that a process can be standard-
ized, the larger the advantages will be downstream and the 
more potential efficiencies the organization can realize from 
the investment in building those standards. Building global 
standards is an investment of time, resources and capital that 
provides returns in more competitive cycle times and speed to 
market. One organization, Astellas Pharma, has taken a great 
leap forward in developing a global standard approach to data 
management, including data collection, and has begun to real-
ize the benefits of an investment that began more than three 
years ago.
Astellas is an international pharmaceutical company based in 
Japan with operational R&D headquarters also in Europe and 
the United States. Astellas was formed in 2005 by a merger 
between the two former companies Fujisawa and Yamanouchi. 
Following the merger, the problems with conducting global 
projects using four different legacy data management systems 
and multiple local standards quickly became apparent. Almost 
immediately, the data management team introduced a strategy 
to integrate and harmonize the approach to data management 
on a global basis. Their goal was to have an efficient, reliable 
global process that would enhance global data sharing and 
support global development decision making. This article 
will focus on the challenges faced by Astellas in the process of 
developing a global case report form (CRF) and an electronic 
CRF (eCRF), and the solutions that were employed to meet 
those challenges. 
This global CRF/eCRF standard development process was 
part of a larger process of implementing a global CDM system 
that included an EDC solution. The team responsible for this 
project represented three different operational headquarters 
that had been consolidated from six locations just prior to the 
merger. Each of these locations had a different organizational 
structure and outsourcing strategy, as well as varying levels of 
experience with electronic data capture (EDC). The ambitious 
goal of this team was to develop a truly global standard for 
data collection content (CRF), structure and implementation 
(eCRF) that would include all regions, all phases of studies, 
and all compounds.
One of the first challenges had little to do with the CRF itself. 
The team quickly discovered that there were logistical and 
cultural challenges to be overcome if this global harmonization 
project was to be successful. The members of the team not only 
represented three different operational locations, but they also 
were physically located in three widely separated time zones, 
and each regional team brought a unique cultural perspective 

and participation style to the global team. Additionally, there 
were multiple stakeholders in each region who needed to have 
representation on the team. The global team for the implemen-
tation of the new CDM system eventually consisted of over 50 
participants, making the identification and resolution of issues 
a complex and time-consuming process.
Since each of the team members was participating on this team 
in addition to managing regular workloads, the responsibility 
to facilitate the meetings, manage the logistics, and to be re-
sponsible for follow up on action items was shared and rotated 
among the three regions. The team also shared the responsibil-
ity of chairing different sub-projects across the various regions. 
To ensure regular communication, the team participated in bi-
weekly teleconferences with a core team who were empowered 
to make decisions. A monthly teleconference of the Steering 
Committee was also held to make key decisions that could 
not be decided at the core team level. Depending on the phase 
of the project and which items needed attention at any given 
time, there were also frequent cross-team meetings at the local 
level. Representation to the global team from these local meet-
ings was the responsibility of the core team members. Twice 
each year the core team would also meet face-to-face to make 
decisions, review status, enhance the team building process, 
and facilitate better understanding among team members.
The team overcame the challenges they encountered by focus-
ing on clear communication within the team and among the 
various stakeholders. It became clear early in the project, that 
every detail could not be globally harmonized, so the team nar-
rowed the scope and clearly defined it to focus on those things 
that could be standardized across all the regions. They decided 
that some local standards would have to remain from region to 
region, to account for differences in regulatory requirements 
or restrictions. The team did not want to let these minor dif-
ferences keep them from achieving the overall goal of global 
harmonization in the areas that mattered. In the final standard, 
all of the local standards are represented so that global develop-
ment teams have a single source for templates.
In 2006 another standards development team was forming 
that would influence the final outcome of the Astellas project. 
This team was an initiative of the Clinical Data Interchange 
Standards Consortium (CDISC), and was formed to address 
the FDA’s Critical Path Initiative Opportunity #45 suggest-
ing that a data collection standard would enhance the overall 
quality of data. The CDISC initiative was called the Clinical 
Data Acquisition Standards Harmonization, or CDASH, and 
Astellas decided to implement the CDASH standards where 
appropriate in their situation. 

Continued on page 23
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CDASH Dashes into Kendle!
Gill Lawrence, Associate Director, CDM, Kendle

In spring 2008, those of us involved in implementing CDISC 
at Kendle spotted a request by CDISC for volunteers to be 
“Early Implementers” of CDASH. As Kendle was involved in 
the review of the draft CDASH domains, we were very keen 
to take part in the “Early Implementers” programme and soon 
communicated our willingness to take part in this initiative. 
Whilst waiting for the official go-ahead from CDISC, which 
we learned was delayed until autumn 2008, we decided to 
become “early-early” implementers of CDASH and are in the 
process of creating standards for use by our preferred EDC 
system. 
I was asked to head a global team to take on this project and 
my first task was to call for volunteers from Kendle across 
multiple disciplines. I was very pleased to have a team of fifteen 
willing and enthusiastic volunteers quickly amassed. The ma-
jority of team members are understandably from Biometrics: 
Clinical Data Management (CDM), Programming (database 
and statistical) and Statistics, however, we also welcomed four 
members from Global Clinical Development. The team forti-
fied with Project Leaders and Lead Clinical Research Associ-
ates (CRAs) was certainly required to ensure that whatever 
standards we introduce do not hinder site staff’s ability to enter 
data accurately and efficiently into the standardized eCRF.
This article describes how we have initiated the planning and 
implementation of CDASH modules at Kendle. Please note 
that we are not saying that this is the best way – we are merely 
sharing our experiences and the problems we have encoun-
tered so far. It also is fair to say that some of the issues we have 
encountered are due to the requirements of our systems – but 
I am sure that everyone who embarks upon this project in the 
future will have to work around the specifics of their own sys-
tems. Our project is, at the time of writing, still ongoing and 
the CDASH domains are still draft within CDISC.
Having assembled our CDASH team, we needed a method to 
bring those who were unfamiliar with CDISC and CDASH up 
to speed. We decided that the best way to achieve this would 
be to apportion out each CDASH domain to a member of our 
team. Each team member was tasked with taking the CDASH 
definitions and transferring these specifications into our own 
study definition specification spreadsheet. This document is 
used internally for each EDC study to define the data capture 
and database requirements for each data module. We thought 
this should be an easy enough task - simply take the CDASH 
definitions for each domain and slot them into our format 
while being mindful of CDISC requirements. 
We encountered our first challenge when we realised that 
some domains, vital signs for example, can be collected once 
per study, once per visit or many times per visit. In addition, 

CDASH, although reflecting the needs of SDTM, is not neces-
sarily conducive to a database design. We are overcoming this 
obstacle by creating alternate versions of our standard modules 
to suit single collection and/or multiple collection of data, 
while developing Kendle standard variables to address the da-
tabase design issue. We finally have our first test eCRFs posted 
that we are currently reviewing as a team, each of us approach-
ing our reviews from the different areas of our expertise.
We have experienced many other issues along the way and 
have had some interesting discussions surrounding the use of 
codelists for the coding of categorical data. CDISC provides 
extensive terminology (code)lists that could infuriate site users 
of an EDC system when accessing a list to select a response for 
a single variable. For example, when trying to enter a unit for 
collection of “weight,” a site would most likely need only the 
choices of ‘kg’ or ‘lb’ - but if we include the full CDISC list of 
options there would be 14 different units covering all vital sign 
measurements including height, temperature, blood pressure, 
etc. Obviously, the standardised tools must possess the abil-
ity to provide succinct subsets that are still consistent with the 
CDISC standards. Therefore, we are striving to customise the 
SDTM terminology list per variable being collected and are 
creating our own “Kendle CDISC Controlled Terminology 
List”. The final product of our multifaceted team was a series 
of sub-setted list of terms that would be more manageable to a 
site. Since Kendle is a global member of the clinical data col-
lection community, implementation of a strict change control 
process, in order to maintain coding schemes that are compli-
ant with CDISC standards is in development as well.
We have also had to make some basic decisions of how to enter 
data into an eCRF where CDASH has not defined an endorsed 
standard. For example, a discussion on whether a time field 
should be entered with a colon or without a colon has occu-
pied us for quite some time. The CDASH guidelines state that 
“Times are collected in a user-friendly format and then con-
verted to the ISO 8601 format for submission”. The ISO 8601 
format is hh:mm:ss and CDASH notes “As many of the HH:
MM:SS elements should be used as are needed for a particular 
field.” If we were designing a paper CRF this would be rather 
easy as we would simply pre-print any necessary colons, but we 
must decide whether to ask the site to enter the colon between 
the hours and minutes or not. Which would be easier/more 
intuitive? Might the site enter a full stop (period) instead of the 
required colon and so create numerous and somewhat super-
fluous queries? Might they miss holding the shift key down 
and enter a semi-colon rather than a colon? Is a colon a univer-
sally accepted separating symbol between hours and minutes 

Continued on page 24
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anyway? (In fact, it is not. In Finland for example, a 24-hour 
notation is used, with a period or semicolon as a separator.) 
Is anything really needed between the hours and minutes at 
all? (I recently noticed that my local, printed train timetable 
has no symbol printed between the hours and minutes – and I 
have never had any difficulty understanding it.) Such detailed 
research needed and decisions to make and all for something as 
seemingly simple as a single time field!
As we agree on the format of our CDASH eCRFs, we then 
move on to define our standard Data Validation Plan to match 
each domain and then program these standard specifications 
into the EDC system.
Simultaneously, our programmers also will be creating standard 
mapping programs to take our CDASH-compliant eCRF data 
and map it into SDTM.
Once we have completed our eCRFs, or in parallel we also 
plan to create standard CDASH-compliant CRF modules for 
paper CRFs. We believe this will be reasonably straightforward 
compared to what we are currently trying to achieve, since 
CDASH seems to be more aligned with the creation of paper 
CRFs than eCRFs.
Our current detailed project plan notes the completion of stan-
dard CDASH-compliant eCRFs and associated data validation 
checks by December 2008. However, we are looking forward 
to working with CDISC officially as an “early implementer” 
once their project gets underway and may find then that we 
need to revisit our project plan once we are aware of all of 
CDISC’s requirements of us. 

CDASH Dashes into Kendle!
Continued from page 22

The CDASH standard was not released as a published version 
until October 2008, so the main role that it played in Astellas’ 
global CRF project was as a review tool. During the spring and 
summer of 2008 the Astellas team used the CDASH document 
in a draft form to compare what they had already developed 
against this set of content and best practices that was being de-
veloped outside their organization. The things they identified 
in common between CDASH and their internally developed 
standards helped to give weight to decisions that had already 
been made by the Astellas team. In some cases the CDASH 
approach provided a fresh perspective and created new discus-
sions within the Astellas team, or provided an approach that 
was needed to resolve a point of discussion.
Once a standard approach had been developed, it was time to 
go to the pilot phase of the project to see how the standards 
would work in the “real world” of a clinical study. The team 
selected some appropriate pilot projects, built the projects 
based on the draft standard, and then tested them to see how 
they would work. The team discussed the things that worked 
well, and things that did not work as well, and developed a set 
of best practices by sharing these experiences. Along the way it 
was necessary to keep the communication of the teams going 
and to share the lessons learned, define and collect key metrics, 
evaluate the outcome, and refine the standards so they would 
work effectively for the global team. 
Using this model of shared responsibility and collaborative de-
cision making, and by focusing on the data collection content 
first, Astellas was able to achieve an initial global CRF content 
standard by the end of 2005. The global CRF/eCRF standards 
project has had a staggered implementation over the past three 
years. It has now produced a global CRF standard with inte-
grated CDASH standards where appropriate, an eCRF built on 
a CDISC compatible database structure, a true Global Library 
for database setup that complies with the global standard, stan-
dard maintenance procedures, global site numbering standards, 
and a global database/repository that will facilitate reporting 
and statistical datasets for global projects. A complete, stable 
version of the integrated standard in the form of a global eCRF 
is targeted to be achieved by the first quarter of 2009. 
Once a project of this magnitude is completed, it is tempting 
to think that there is nothing left to do. Instead of taking this 
attitude, the Astellas team has realized the value of the commu-
nication lines that have been established, and they are working 
to keep those open for sharing the experiences, lessons learned 
and best practices of the various regions. The team’s goal now 
is to build on their foundation of knowledge and trust so they 
can collaborate on maintenance of the standards, further inte-
grate and harmonize the global standards, and achieve process 
improvement goals for the future. 

With review and editorial comment from:
Terry Couchman, Director DM - Deerfield, Illinois USA (Astellas 
Pharma US)
Motohide Nishi, Director DM - Osaka, Japan (Astellas Pharma 
Inc)
Rinske Sieders, Manager DM - Leiderdorp, Netherlands (Astellas 
Pharma EU)

Developing a Global CRF/eCRF Standard: Challenges and Solutions
Continued from page 21
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Global Standards Management 
Connie Kay Folleth, CCDM, Takeda Global Research and Development

Standardization of clinical data collection and reporting has 
been hailed both as a great innovation and as a detested source 
of restriction by drug development personnel who have a dif-
ferent vision of how data should be collected and reported. The 
implementation of standards allows for quicker CRF/eCRF 
creation, easier loading of data into a resident or data manage-
ment CRO database and faster analysis. Development of data 
collection instruments can be a very creative process, but cre-
ativity and good data collection and analysis often oppose each 
other. Because of this difference in data collection vision, a 
governing body such as a Global Standards Committee should 
be put in place to control the changes made to the standards 
and the requests for standards exceptions.

Global Standard Definition
Global Standards are difficult to define. Each functional area 
desires its own way of collecting and presenting data. Even 
within a company there can be differences in the data collec-
tion between different compounds or different study phases. 
To address the issue of competing data collection processes, 
Global Standards must be approved by a Global Standards 
Committee and communicated to the functional areas. The 
Standards committee should consist at a minimum of represen-
tatives from Data Management, Statistics, Clinical, Pharma-
covigilance, Medical Writing, and Regulatory. These members 
should be in a lead or management role with sufficient experi-
ence to make decisions on standards.
Committee members will be responsible for approving global 
standards, which can be a daunting task. With so many areas 
vying for their own vision of how data should be collected, 
there can be heated discussions. Any decisions should be based 
on the necessity of the data being collected. Data collection 
standards should include only those elements which are com-
mon among all compounds and required by Regulatory bodies. 
The standards should not be an all-inclusive collection of what 
could or might be collected in that instrument or dataset. 
An example would be a Physical Exam which collects standard 
exam sites versus sites that are specific to a compound. The 
physical exam (PE) site of Genitourinary may not be collected 
by all compounds, but is particular to a gynecological drug. 
This site could be captured in a separate collection instrument 
versus adding it to the standard. The separate collection instru-
ment could also allow more information to be collected, such 
as severity, which would not be captured on the basic PE form.

Change Control
Changes to global standards must be requested in writing 
to the committee with ample justification. No changes to 
standards should be taken lightly. Changes to standards can 
affect all compounds in development. If a change is made to 

a standard when a compound is close to filing an NDA with 
only a few studies left to conduct, a waiver can be issued allow-
ing the rest of the studies to be performed with the previous 
set of standards. This must be approved by the committee and 
documented.
Even changes to an instrument or dataset standard which will 
only apply to a particular study or compound should be treat-
ed as an exception and go through the committee. Sufficient 
justification must be made for approval. The committee can 
deny the change or suggest an alternative measure. The goal 
of having these changes go through the committee is to assure 
that standards are maintained across studies and compounds 
within the company.
Exceptions to the Global Standards should only be allowed 
if there is an addition to the data collected, not removal of 
an item on the approved standard. Because the Global Stan-
dards are approved with only the common or required items 
(limited to the bare minimum), deletion of these items would 
cause problems across studies and compounds previously 
set up. This is another reason to be very careful in planning 
the Global Standards. Exceptions that are an addition to the 
required items should still be carefully scrutinized. An example 
of an exception to a Global Standard would be the addition 
of a question to the Adverse Event form for a certain disease 
state, such as “Was AE related to hepatic failure?” Exceptions 
approved by the Global Standards Committee should be filed 
along with the justification in the appropriate study documen-
tation process and the original kept in a central file controlled 
by the committee.

Versioning and Communication of Standards
Global Standards will go through some changes due to regula-
tory changes or evolution of the data collection process. Due 
to this, updated standards must have version numbers and 
effective dates. If a compound is not using the most up to date 
standards, it could be detrimental to data analysis. Any change 
to the standards must be versioned, dated and communicated 
to all functional areas before the standard becomes affected. In 
that communication, it is also imperative that the changes only 
apply to new studies and not studies that are ongoing, unless 
the change is due to a regulatory or audit issue; in this case, the 
change may need to be retroactive to certain studies.
Standards need to be communicated to all functional areas 
affected. Case Report Forms (paper or electronic) can be 
communicated as a book of printed standard CRF pages with 
an index for ease of locating a particular page. The database, 
tables, listings and graphs (TLGs), and SAS dataset can also 
be presented in paper format providing all the information 

Continued on page 25
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necessary (question name, SAS name, SAS label, data type, 
format, etc.) to create the element. The standards should also 
be available online in a secured folder as read-only or on the 
company’s intranet site.

Empowering the Global Standards Committee
The Global Standards Committee and the control of standards 
will be ineffective without Standard Operating Procedures and 
Policies that mandate adherence to the standards and a process 
for changes and exceptions. 
Training is essential to properly communicate the standards 
process. The SOP/policy should be part of the core training 
and annually reviewed for accuracy. Communication of any 
Global Standards change should be e-mailed to all affected 
functional areas with effective dates as soon as the decisions are 
made and the Global Standard versioned and updated. 
In summary, global standards create efficiencies in the drug ap-
proval process and provide a guide to development of study and 
compound drug collection and reporting functionalareas. 

Global Standards Management 
Continued from page 24
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Patti Shugarts is the Director of Government Operations at KAI 
Research, Inc. (KAI) and has over 10 years of clinical trial experi-
ence. She is currently leading the data standardization efforts for 
several contracts KAI has been awarded by the National Institutes 
of Health (NIH).
Yun Lu, PhD, is Manager of Clinical Data Management Systems 
at KAI. She is has over eight years of clinical data managements 
system experience and is leading the clinical data standardization 
program from a technical perspective. Dr. Lu received her PhD, in 
Biophysics/Biochemistry from the Medical College of Ohio.
Stacie Trollinger, MS has over six years of clinical data manage-
ment and experience. She is a Senior Data Manager at KAI. Ms. 
Trollinger received her Master’s of Science in Biostatistics from the 
George Washington University School of Public Health and her 
undergraduate degree from the University of Virginia.
Selma C. Kunitz, PhD has focused on data standards for clinical 
research for over 30 years. As President of KAI, she has focused on 
clinical data management, quality assurance, data sharing and 
warehouse activities. Her expertise in data systems and clinical 
research has been applied to a wide array of projects.

Implementing CDISC SDTM & CDASH Standards to Streamline 
Clinical Trials: Case Studies in Pediatrics
Continued from page 9

The Clinical Data Management Standard of Knowledge, Education and Experience.
Visit the SCDM website at www.scdm.org/certification to learn more about SCDM’s  
Certified Clinical Data Manager (CCDM®) Examination

Vendor in the Middle
Continued from page 19

not use your established therapeutic and phase specific stan-
dards, then additional costs may be encountered. Regarding 
the earlier section concerning selling to senior management, 
the cost issue is one of the best ways to do this. As a vendor, if 
you can demonstrate cost savings by choosing established data 
standards, you are more likely to sell this type of model to your 
customer base. If a customer can choose from a fixed list of 
standard offerings that meet their needs, they are more likely 
to choose that route than going to the buffet and choosing a 
cornucopia of different forms, edits, variables, etc. 
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In an environment that rewards companies and patients for the 
collection and analysis of timely, consistent and reliable clini-
cal data, clinical data standards are one of the essential tools 
leveraged by Pharmaceutical and Biotech companies charged 
with drug development. I will attempt to answer two questions 
regarding the genesis, ongoing maintenance and future of clini-
cal data standards that support drug development at Genen-
tech (GNE). At Genentech, there is and historically has been 
a keen desire to ensure that problems and potential solutions 
have been thoroughly vetted in order to ensure that the best 
solution has been identified. This same approach has been used 
in all stages of clinical data standards development and mainte-
nance. At the close I will share the themes or observations that 
emerged, where we are currently, and the future of clinical data 
standards at Genentech.
What has occurred historically within GNE CDM that has 
brought us to our current state with the management of 
clinical data standards?

In the 1980s and early 1990s clinical data standards at Genen-
tech were primarily created, managed and governed by senior 
clinical data managers with the help of statistical, clinical, 
programming and operational colleagues who understood the 
value of modeling data consistently within a specific mol-
ecule or therapeutic area. In the mid 1990s, as the Clinical 
Data Management group prepared for the adoption of Oracle 
Clinical, the need for a broader systematic approach to clinical 
standards was clear. It was at this stage that dedicated resources 
were allocated to data standards. This resulted in the addition 
of a Global Librarian, and the formal expansion of the clinical 
data management role to include the advocacy of clinical data 
standards on cross-functional teams charged with executing 
specific protocols. This standards methodology was used with 
relative success throughout the close of the 1990s and into the 
early part of this century.
In 2004, a cross-functional initiative led by the CDM Manager 
accountable for the oversight of clinical data standards was 
started. It produced a comprehensive set of global data stan-
dards [CRFs, instructions, annotations and guidance docu-
mentation], training, and governance process and body. The 
initiative’s guiding principle was to scrutinize the data being 
collected and to question the value and need to collect those 
data consistently on all studies. ‘Just because you can capture 
everything doesn’t mean you should.’ The initiative took over a 
year and a half to finalize, but at roll-out provided all protocol 
execution teams with a centralized body of standards and an 
approach for deviating from standards should that be required. 
This model of governance, while flexible, requires a robust 
rationale for deviations, and remains in place today. 

In 2008 a cross-functional initiative was formed to look at 
several data refinements to our existing department-wide pro-
cesses. The ongoing initiative is focusing on the following key 
tasks: data collection, data cleaning, clinical data review, pro-
cedure selection, protocol writing and monitoring. The overall 
initiative is led by the Operational Excellence group and is 
championed by the VP of the department. The data collection 
team, led by our Head of Clinical Data Management, reviewed 
the existing global standards and questioned whether specific 
data points would be used in the analysis of the data. The data 
collection sub-team made recommendations for the deletion of 
one of our current data domains, a laundry list of data points 
and the addition of one question to the global standards. 
These recommendations were reviewed and most were recom-
mended for adoption in Q4 2008 and Q1 2009. The Clinical 
Data Standards Governance Committee is currently working 
towards the implementation of these modifications.
Based on current standards methodology what does our 
standards future look like?

Looking forward, it’s important to ensure that we are prepared 
to meet the adoption of CDISC and thoroughly address require-
ments from the FDA on how we submit our data. In the next 
year we will be adopting CDASH, while continuing to leverage 
the current standards methodology of governance with flexibility. 
Observations:
1. The Clinical Data Management function has led the way 

toward standards development and refinement.
2. Senior management and key statistical, clinical, program-

ming and operational colleagues support are indicators of 
success in the effective implementation of standards change.

3. Database Management Systems impact business operations 
and therefore can drive toward the likelihood of advance-
ment of overarching research development goals like stan-
dardization, system testing, etc.

4. Clinical data standards touch multiple functions in the drug 
development process; however, it is critical to keep teams 
charged with developing, managing and governing stan-
dards to lowest justifiable number of team members.

5. Standards methodology which allows for a level of flexibility 
positions teams to adequately implement specific protocols. 

Beth Fallon is the Manager of TIPS [Training Innovation Process 
and Standards] in CDM at Genentech. In this role she serves as 
current chairperson of the Clinical Data Standards Governance 
Committee. 
Acknowledgements: Holly Friedman, Manager CDM; Judy Stein, 
Principal Project Data Manager; Catherine Abogado, Global 
Librarian; Carol Garvey, Head of Clinical Data Management
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strategic leadership in a Changing environment
A company’s most vital assets are its people and its leaders that guide them. Capitalize on your leader-
ship potential by attending the Society for Clinical Data Management 2009 Leadership Forum, March 
15–17, 2009 at the Nashville Marriott on the Vanderbilt University campus. 

The Leadership Forum focuses on the special challenges and issues faced by clinical data management 
(CDM) leaders. The goal of the Leadership forum is to provide CDM executives the information nec-
essary to successfully direct their organizations to be more productive and responsive to today’s rapidly 
changing global CDM environment.

Topics to be discussed: Risk Management—Business Partnerships—Organizational Leadership

Please visit www.scdm.org/events/leadership2009 for more information and pre-registration.

Save the Date!
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MARCH 15–17, 2009
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