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I can’t wait to read the articles that were submitted for this edition of
Data Basics. I anticipate that technology will improve our efficiencies
even more over the next ten years. There will also be many new ways to
collect “real time” data from subjects with less intrusion in to their daily
lives. Examples of this occur now with the use of devices that can collect
peak flow meter results or blood sugar information along with subject
completed assessments and transmit these to a trusted third party server.
Who knows what types of assessments will be able to be done in the
near future?
I know we all have times when technology challenges us or doesn’t
work when we need it. We need to keep in mind that technology has
let us come a long way in our field. Back in 1999, I went to an EDC
only group in my company. For the past 21/2 years, I have had several
paper trials with cooperative groups that I was accountable to manage.
It was frustrating to not be able to view the data issue someone is seeing and help talk them through completing a case report form correctly
or responding to queries when you are working through short, critical
timelines for database release. I’m really glad to be back amongst EDC
trials. No more queries lost in neverland and I can tell sites exactly how
they entered the data incorrectly! Love it or hate it, technology is key to
our work lives now.
Enjoy this edition of Data Basics. Meanwhile, stay involved with SCDM
as we continue to bring you new articles, new webinars and on line
learning courses to keep you abreast of the latest industry trends, including new technology. The key to enjoying a long, successful career in
data management is to stay up to date. SCDM is here to help.
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Letter from the Editors
This issue highlights innovations, new processes

mations based on CDISC standards to provide

and new technology in clinical data manage-

greater efficiencies in clinical trial processes.

ment. Ten specific recommendations are high-

Clinical trials can benefit from enabling relevant

lighted for data managers in particularly high risk

subject data to become available in the “clini-

areas from a biostatistics perspective in the arti-

cal cloud” as depicted in “Leveraging Cloud

cle “Working More Effectively with Statisticians”.

Computing and Study Design to Manage Volume

(also known as Publications
Taskforce)

The Whisperer article describes an innovative

and Complexity of Clinical Data”.

Chandra Wooten

tool to allow an integrated study team (program
management, data management and biostatistics) to actively participate in defining the data
model for a study. Use of an automated and
scalable web-based tool for concomitant medication management is presented. “EDC Data

We hope the information in this issue of Data
Basics provides new ideas and options for you
to use. The annual SCDM conference is also a
source for innovations, new processes and technology. We hope to see you there.

Status Utilization” characterizes how data status
can be a very helpful tool at a study or project
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level in all EDC systems. Investing in a validat-
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ed edit check program provides a reduction in
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“An Approach to Automated Edit Check Testing”.
“Technology Drivers for CDM” describes auto-
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Welcome

to the 2012 SCDM Annual Conference!

The SCDM Annual Conference is the world’s largest education event for clinical
data managers and related professionals, attracting over 600 attendees from
across North America and around the world.
The 2012 Annual Conference runs September 22-25 in Los Angeles, CA.

We look forward to seeing you there!

Why attend?
4Obtain

fresh ideas, new trends and proven
techniques to generate high performance on
your projects

As the Annual Meeting chair for the second year this year,
it has been an exciting time! We have such a great line up
of session chairs, speakers, a fantastic panel discussion, a

4Stay

fabulous keynote and, of course, interesting FDA participants

4Meet

See you all there!

aligned with best practices, guidelines
and regulations
with peers and discuss new and
common concerns

that make this conference one I am truly looking forward to.

Jeanne Ashton,

4An

Senior Vice President, Global Data Services
for Pharmanet-i3 - Annual Conference 2012 Co-chair

4Build

http://www.scdm.org/events/ac2012

opportunity for Data Managers to stay
current on technology and vendors supporting
our industry
and advance your career and visit the
Exhibition Hall, where you’ll discover SCDM
tools and resources that can help

4Gain

new business or potential clients while
networking with the experts in beautiful LA!
SCDM Annual Conference is conducted
as a Green Meetings initative

Working More Effectively with Statisticians

Deborah M. Anderson, M.S, Senior Biostatistician, Pharmaceutical Research Associates International (PRA)
Ms. Anderson is
a senior biostatistician at PRA
International
in
Victoria,
B.C.,
Canada,
where
she has worked
since 2007. She
has over 13 years
of drug development experience, including biostatistics, statistical programming,
technical writing, and project management. Ms. Anderson earned two masters
degrees, Stanford University in Biology and
University of Colorado in Biometrics. One
of her strengths is explaining statistics nontechnically. Ms. Anderson has extensive therapeutic experience that includes oncology,
neurology, arthritis/pain, infectious disease,
cardiovascular indications, diagnostic tests,
and medical devices.

Abstract
The role of the clinical trial biostatistician
is to lend scientific expertise to the goal of
demonstrating safety and efficacy of investigative treatments. Their success, and the
outcome of the clinical trial, is predicated on
adequate data quality, among other factors.
Consequently, the clinical data manager
plays a critical role in the statistical analysis
of clinical trial data. In order to better fulfill
this role, data managers must work together
with the biostatisticians and be aligned in
their understanding of data quality. This article proposes ten specific recommendations
for data managers in order to facilitate more
effective collaboration with biostatisticians.

What is Data Quality?
Poor data quality is an obvious limitation in
analysis of clinical trial data. Data of poor
quality might comprise data items with a
high proportion of missing values, multiple

choice data containing frequent “other” or
“unknown” values, or numeric data with outof-range results, to name a few examples.
However, a lower quality standard may be
acceptable for data items less central to the
statistical analysis. On the other hand, collection of a data item important to the statistical analysis as a free text field may be
unacceptable. The key consideration is how
a given data item will be used in the statistical analysis.
Does a clinical database that is relatively
complete and free of errors (e.g., below a
threshold error rate) represent quality data?
Quality is dependent on the extent to which
the case report form (CRF) and database
are designed in order to accurately collect
the requisite data for the statistical analysis.
For instance, a suboptimal CRF design may
lead to data errors that may or may not be
Continued on page 6

Transforming your business while you’re busy running it.
There is a certain way.
In a fast-evolving marketplace which demands leadership that brings results, there exists a way of certainty:
Tata Consultancy Services (TCS). With TCS as your strategic advisor and partner, the ever-changing new landscapes of business
become new vistas of opportunity, from digitally connected consumers to big data to emerging markets to end-to-end
solutions for transforming your organization. TCS is a preferred partner for top global pharmaceutical companies to provide
Clinical Data Management (CDM) services. Our extensive experience in managing data for paper based and EDC trials across all
phases and numerous therapeutic areas using various data management tools, ensures that clinical trials objectives are met
through our in depth domain knowledge flexibility, accuracy and speed. Visit tcs.com/bpo and you’re certain to learn more.
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Working More Effectively with Statisticians
Continued from page 5

corrected during data cleaning. A flaw in
conditional logic in database structure may
result in inappropriate data present in the
database (e.g., a non-applicable question
being answered). Missed opportunities for
teamwork between data management and
biostatistics often cause inefficiencies that
result in extra programming time to during
statistical analysis. Even a database that
contains all data items necessary for the statistical analysis may be improved upon by
partnering the expertise of data managers
and biostatisticians.
Both poor quality data, and non-optimally
designed or structured data have the potential to increase the variability in results,
reduce power, increase the likelihood of
drawing incorrect conclusions, waste time
and resources, and even jeopardize the
ethical framework underpinning clinical
research. The following ten specific recommendations highlight, for data managers,
areas of particularly high risk from a biostatistical perspective.

Ten Recommendations for Data
Managers
Recommendation #1: Communicate early
and often with the biostatistician and provide frequent data extracts for review.
n

Start off on the right foot by obtaining biostatistician input on CRF design, database
structure, and edit check specifications.
Discuss the intended statistical analysis and
together identify which data items are of
crucial importance. Review the types and
versions of coding dictionaries that will be
used. Clinical trials today have more data
vendors than ever before, so ensure that
agreement is reached on the number of vendors, types of data they will be providing,
and necessary data integrations. Reach out
to each of these vendors to arrange data
transfer agreements and test data transfers
as soon as possible. As soon as data are
available, start providing data extracts for
review and soliciting feedback from the
biostatistician. Familiarize yourself with the
timelines for biostatistics deliverables, real-
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izing that data extracts are likely to be required to support each analysis. For each biostatistics deliverable, ask about due dates
for data entry and cleaning, including up-todate coding, reconciliation, and integration
activities, if needed.
n Recommendation #2: Employ caution
when advising sites or interactive voice/
web recognition (IVR/IVW) vendors on handling of randomization errors.

Along with blinding, randomization makes
clinical trials the gold standard of evidence
for efficacy of an investigational treatment.
Randomization reduces bias by balancing
treatment groups with respect to known and
unknown risk factors. Blocked randomization further ensures treatment group balance
over time by allocating treatment group assignments to a small group of consecutive
subjects at a time. Stratified randomization
is applied to subject subgroups separately
based on one or more subject characteristics related to outcome, such as baseline disease severity or age. Because the statistical
analysis must account for stratification factors, these data items are always essential
for data cleaning.
The best practice is to randomize subjects as
closely in time to the investigative treatment
as possible. This convention minimizes the
number of subjects who are randomized but
not treated, who by definition are included
in the intention-to-treat (ITT) population in
the randomized treatment group even if
they did not receive the investigational treatment! For this reason, subjects who are randomized in error (e.g., the subject did not
meet entry criteria or withdrew consent, or
the site did not have adequate drug available to dispense to the subject at that visit) or
randomized incorrectly (e.g., in the wrong
stratum) cannot be “unrandomized.” It is important to consult the biostatistician before
advising sites or IVR/IVW vendors on handling of randomization errors of any kind.
n Recommendation #3: Collect the actual investigational treatment and dose group for
each subject.

Ideally, the treatment and dose group to
which a subject is randomized are identical to those of the investigational product
(IP) actually dispensed to the subject. In
the real world, errors may, and do occur.
The CRF typically collects a randomization
number for each randomized subject, linking the subject identifier to the randomized
treatment and dose group assignment on
the blinded randomization list. It is equally
imperative to collect a blinded IP kit number,
lot number, or similar identifier that may be
linked after unblinding to the IP dispensed.
Then the type (e.g., placebo versus active
treatment) and dose of investigational treatment may be compared programmatically
to those specified in the randomization to
determine whether the randomization was
followed for each subject in actual practice.
In case of a discrepancy, efficacy analyses typically use the randomized treatment
group, while safety analyses use the actual
treatment group. Incidentally, the Clinical
Data Interchange Standards Consortium
(CDISC) Standard Data Tabulation Model
(SDTM) variable for planned (i.e., randomized) treatment is DM.ARM; the variable
for actual treatment is EX.EXTRT.
Recommendation #4: Think carefully and
consult the biostatistician about the best
way to structure investigational treatment
exposure and accountability data.
n

Perhaps because different investigational
treatments are administered on different
schedules, exposure and accountability
data are two of the most problematic types
of data for which to design study-specific
CRF and database structures. The most significant variable from a biostatistical analysis point of view is the dosing start date
(and time, optionally) for the investigational
treatment; the dosing end date (and time,
optionally) is relatively important, as well.
In between, dose modifications, delays, or
interruptions of various durations may also
occur. The best practice is to collect, at a
minimum, the start date and the end date of

Continued on page 7
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Continued from page 6

each time interval during which a constant
dose level was maintained by the subject.
Investigational treatment accountability
data typically consist of amount dispensed
at one visit and amount returned at the
next visit. This seemingly simple structure
becomes more complex when two or more
dosage strengths or dosage forms (e.g.,
capsules and tablets) are used in the same
study. The implicit assumption is that subtracting amount returned from amount dispensed produces the amount taken by the
subject. Since this may not be a valid assumption, it is a good idea to include a data
item for “number of capsules lost” or something similar. More importantly, verify with
the biostatistician early in the design stage
that investigational treatment compliance
is a focus of the statistical analysis. If it is
not, then investigational treatment accountability data may not need to be collected at
all! Of course, it will still be present in the
source data.
n Recommendation #5: Clarify in electronic
data capture (EDC) specifications whether
a question is only a “prompt” screen or
whether the answer to the question will be
collected explicitly in the database.

When the biostatistician sees a question
such as is “Did the subject complete the
study?” (yes/no) in the EDC specifications,
she may assume that this data item will be
included explicitly in the clinical database
for all subjects. It is best to spell out during review of the EDC specifications which
questions are prompts only and not actual
data items. The same point applies to data
entry screens with conditional triggers.
Recommendation #6: Recognize the most
critical data items from a statistical analysis
perspective and apply the highest quality
standards to them.
n

The primary endpoint variable is the most essential data item in the database. Other crucial variables include basic demographic
data (i.e., age, gender, race, and ethnicity),
informed consent date, stratification factors
used in the randomization, randomization
number for unblinding, IP kit or lot number
for verifying actual investigational treatment
and dose received, investigational treatment
dosing start date (and time, optionally), adverse event data including start date (and
time, optionally), early termination or study
completion date, and reason for early termination. Visit dates and/or cycle start dates

Take ofcontrol
your clinical research


Build it your way
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Affordable

Configure your own studies with ease
Set up and deploy in days...not weeks or months
A low cost, pay-as-you-go SaaS-based solution

Schedule an iMedNet Demo



(866) 258-2735
contact@mednetstudy.com



for oncology may be important, too. These
are the data items that require the highest
quality standards.
If a crucial data item is numeric, then range
edit checks may be applied and unit conversions checked. If it is a date, then each
part of the date (i.e., month, day, and year)
may be checked, and dates in sequence
may be compared for logical order. If a crucial data item is categorical, then multiple
choice checkboxes or drop-down lists may
be utilized. If a crucial data item is a time
to event variable, then a yes/no variable is
required indicating whether or not the event
occurred, along with a date of occurrence
(if yes) or a date censored (if no), meaning
a date after which the subject is no longer
at risk of the event. If a crucial data item is
subject-reported data, then data managers
may help by spotting problems early on so
that clinical staff may work with sites to correct the problems.
n Recommendation #7: Be alert to protocol
deviations/violations (PDVs).

Many types of PDVs may be identified
programmatically using routine data edit
checks. Again, this topic is best discussed
with the biostatistician during the planning
stages of the study. Typical PDV categories
include deviations/violations of informed
consent, entry criteria, missed visit or assessment, out of window visit or assessment, prohibited concomitant medication, randomization, study medication dosing, laboratory
data, or others. Minor PDVs are typically
defined as those that do not affect subject
safety or the results of the study, while major PDVs potentially affect subject safety or
the integrity of study results. In most cases,
subjects with major PDVs should be discontinued immediately from the study. Note that
a PDV pre-approved by the medical monitor via a waiver is still a PDV! Waivers are
strongly discouraged by biostatisticians, as
the original study population defined by the
entry criteria is weakened. A per protocol
population, from which major protocol de-

mednetstudy.com
Continued on page 8
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Working More Effectively with Statisticians
Continued from page 7

viators/violators have been excluded, is often analyzed as an adjunct to the primary
analysis population.

data may undergo final statistical review before database lock.

n

Recommendation #8: Plan for a database
freeze and final review before database lock.

n Recommendation #9: Archive a snapshot
of the clinical database at key analysis milestones and at the end of the study.

It is a best practice to schedule a database
freeze approximately one to two weeks
before database lock. That way, the frozen

It is given in the clinical trial industry that
clinical database security and back-up are
absolute necessities. A point that is less em-

phasized is the critical importance of archiving a snapshot of the database at key analysis milestones and at the end of the study
in case the statistical analysis needs to be
reproduced or validated. These milestones
may include Data Monitoring Committee
(DMC) analyses, annual Development
Safety Update Report (DSUR) updates, endpoint adjudication committee reports, interim analyses, and other analysis time points
like the end of randomized investigational
treatment dosing period.
n Recommendation #10: Educate yourself
about fundamental statistical principles
whenever the opportunity arises.

Optimizing Clinical Trials
Concept to Conclusion™

It is helpful for data managers to have a
working knowledge of basic statistical concepts in order to communicate effectively
with biostatisticians. The best way to learn
is to ask questions and keep asking until
you understand the response! Reciprocally,
educate biostatisticians about data management processes to increase their awareness
of your needs.

Conclusion
Comprehensive cloud-based
platform of innovative
applications, including:
t
t
t
t

Site-preferred EDC/CDM
Risk-based monitoring
Centralized medical coding
Advanced safety data
collection

The concept of data quality in clinical trials may not mean the same thing to clinical
data managers and biostatisticians. This article challenges data managers to consider
data quality issues from a biostatistician’s
point of view. In other words, data managers are encouraged to evaluate data quality
relative to the goals of the statistical analysis. Further, it is suggested that even clean
data whose collection or structure is non-optimally designed may lead to inefficiencies
in statistical analysis. There is always room
for improvement by combining the respective expertise of data managers and biostatisticians. Ten specific recommendations are
presented to assist data managers in collaborating more effectively with biostatisticians.
If all else fails, the author suggests using the
plural of “data” to impress biostatistician colleagues: “The data are perfectly clean!”

Acknowledgments
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WHISpERer: Whats and Hows of Iterative Specification Exerciser
and Reporter Tool
John Perkins MS 1, Nicholas Best 1, Kelly Cho PhD, MPH 1, 2
1
VA Cooperative Studies Program, Massachusetts Veterans Epidemiology Research and Information Center, (MAVERIC), VA Boston Healthcare System,
2Division of Aging, Department of Medicine, Brigham and Women’s Hospital; Harvard Medical School, Boston, MA, United States

Abstract
Massachusetts
Veterans
Epidemiology
Research and Information Center (MAVERIC)
supports data collection and data management for Veteran Administration Cooperative
Studies Program (CSP) clinical trials, observational studies, and biorepositories. Although
the collection mechanisms vary greatly from
study to study and are platform dependent
due to security, confidentiality, and logistic constraints, the data modeling needs of
MAVERIC studies are inherently platform independent. Each MAVERIC study combines,
in principle, forms and meta-data unique to
the study with forms and meta-data used in
previous studies. CSP has created extendable standardized forms relating to issues such
as adverse events, contact information, demographics, drug accountability, medication
history, military history, patient termination,
protocol deviation, and vital signs. Moreover,
formalized study definitions for dozens of existing CSP studies have been created using
the CSP eDC study definition editor which
supports the formal specification of study
forms including all questions, element names,
element types, and element constraints.

result in the desired changes to the operational model for collecting study data.

the creation of a study definition from a set of
simple questions.

Solution

Verbot based training videos and a
SharePoint based blog have been created
to aid the integrated study teams in learning
how to use WHISpERer to iteratively exercise
their study definitions.

Given a study definition created by the CSP
eDC study definition editor, WHISpERer
uses CSP enterprise solutions, including
SharePoint, InfoPath, SQL Server, SQL
Server Reporting Services, SQL Server
Management Studio, SAS, Notepad, and
Microsoft Office, to open all generated
output on the user’s desktop. Generating and
opening the output takes less than a minute
for small study definitions and less than 5
minutes for study definitions having less than
1000 data elements. Validation reports and
data dictionaries begin opening on the user’s
desktop in only a few seconds.
Given a
produces

study

definition,

WHISpERer

1) Notepad based reports indicating whether the study definition is well formed and
valid according to the CSP study editor
schema,
2) Access based query-able data dictionary,
3) Microsoft Word based human readable
data dictionary,

WHISpERer quickly transforms a declarative
study specification into objects such as data
dictionaries, forms, and databases allowing members of the integrated study team to
examine and exercise these objects prior to
deployment on the production platform. The
study definition is iteratively refined prior to
first patient based on feedback from the integrated team actually using the generated objects on readily available collection, storage,
reporting, and analysis mechanisms.

7) InfoPath, SharePoint, Access and SQL
Server based sample study data,

The declarative data model is transformed into
an operational data collection mechanism.

8) SQL based smoke tests of the SQL Server
based storage mechanism, and

Changes to the study definition are transformed into objects reflecting the operational
ramifications of such changes. Team members exercise the study definition by examining and exercising the objects generated to
insure that the changes to the study definition

9) Access based queries allowing tracking
of changes to the study definition.

4) InfoPath web based electronic data forms
capable of schema based collecting and
storing of data in a fully data element promoted SharePoint form library,
5) SQL Server based relational data storage
model,
6) SQL Server and SAS based analysis
model,

WHISpERer supports creating or enhancing
a study definition based on the use of previous study definitions as well as standardized
forms and meta-data. WHISpERer supports

Benefits
WHISpERer allows program management,
data management, and biostatistics (integrated study team) to aid in the creation and exercising of the shared data model for a study
prior to first patient. This insures all teams are
actively involved early in the life cycle of a
study in terms of what study data is being
collected, what the names are used for the
data elements, what the constraints are on
the data elements, and what kinds of reports
or analysis are able to be created or done
based on the data being collected.
The formalized study definition and the exercising of corresponding data model provide
a basis for communication between program
management, data management, and biostatistics prior to first patient.
WHISpERer allows all members of this integrated study team to see and exercise the
data model represented by the study definition early in the life cycle of a study; thereby, increasing the quality of the data being
collected.
WHISpERer allows a declarative study definition to be iteratively exercised early in the
life-cycle of a study helping to insure the
study’s data model is the one desired by the
integrated study team prior to deployment to
the production platform.
WHISpERer takes advantage of the enterprise
solutions already available to all members of
MAVERIC’s integrated study teams; thereby,
allowing all team members to exercise the
study definition based on technologies each
member knows and uses.

Continued on page 11
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WHISpERer: Whats and Hows of Iterative Specification Exerciser and Reporter Tool
Continued from page 10

WHISpERer allows the integrated study team to base new forms on
standardized or already existing forms allowing the study to benefit
from lessons learned from previous studies.

Simple Set of Questions Usage Example

4. InfoPath based Demographics Form – With Sample Data
Demographic :
Subject Number

101001

Site Number

101

Visit Date

8/25/2012

<study formName=”Demographic”>

Visit Number

Baseline

<Question name=”ptDOB” type=”date”>What is the patient’s date
birth?</Question>

What is the patient’s date of birth?

7/5/1952

If we wish to create and exercise a simple demographic form asking
questions concerning the patient’s date of birth, height, weight, and
sex, we first add the 4 questions including optionally the name and
type to the WHISpERer form questions XML file.

<Question name=”ptHeight” type=”integer”>What is the patient’s
height?</Question>
<Question name=”ptWeight” type=”integer”>What is the patient’s
weight?</Question>
<Question name=”ptSex” type=”string”>What is the patient’s sex?</
Question></study>
We then run WHISpERer producing the following:
1. Notepad based Validation Report – Only Portion of Report Included
Check Validation: Study Definition is valid using XMLLIT.
2. Word based Human Readable Data Dictionary – Only Portion of
Dictionary Included
Form Name : Demographic
Name

Type

Question

ptDOB

date

What is the patient’s date of birth?

ptHeight

integer

What is the patient’s height?

ptSex

string

What is the patient’s sex?

ptWeight

integer

What is the patient’s weight?

3. Access based Query-able Data Dictionary – Only Portion of
Dictionary Included
formName

dataElementName

dataElementQuestion

dataElementType

Demographic

ptDOB

What is the patient's date of birth?

date

Demographic

ptHeight

What is the patient's height?

integer

Demographic

ptWeight

What is the patient's weight?

integer

Demographic

ptSex

What is the patient's sex?

string

11

DATA BASICS

FALL 2012

What is the patient’s height?

70

What is the patient’s weight?

162

What is the patient’s sex?

Male

5. SQL Server Database and Smoke Test Report – Only Small Portion
of Report Included
SubjectID

ptDOB

ptHeight

ptWeight

ptSex

101001

7/5/1952

70

162

Male

Conclusion
A declarative study definition encourages all members of the integrated study team to be major players in defining the data model for a
study. No programming is involved in specifying the questions, the desired short names for such questions, the type of data associated with
a question, whether an answer to a question is required, and simple
constraints on data such as is the age between 40 and 80.
By being able to quickly transform a declarative study definition into
data dictionaries, forms, and databases, WHISpERer allows all members of the integrated study team to contribute to the refinement of the
study definition based on their particular expertise. Study managers
can examine the latest version of the Word based human readable
data dictionary. Program managers can collect sample data using the
latest version of the generated InfoPath forms. The latest version of the
InfoPath forms can be published to SharePoint for viewing and use by
all team members. Data managers can create sample reports based
on sample data in the latest version of the generated SQL Server database. Biostatisticians can use SAS to create datasets from the sample
data stored in SQL Server.
In 2012, three integrated study teams at MAVERIC used WHISpERer
to iteratively refine their study definitions prior to deploying their studies to their respective collection platforms. The MAVERIC based CSP
eDC team uses WHISpERer prior to deploying any CSP clinical trial
specified using the CSP eDC study definition editor.
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WHO Drug Dictionary Enhanced
(WHO DDE) is the world’s most
comprehensive and widely
applied drug coding reference.
“It is strongly preferred that
a consistent drug dictionary
(for example, the WHO Drug
Dictionary) terminology be used
for coding of the concomitant
medications.”
From the CDER Common Data Standards Issues
Document (Version 1.1/December 2011).
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prise the world’s most comprehensive source of
medicinal product information. Our renowned
WHO Drug Dictionary Enhanced, the recently
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and correct communication of clinical and drug
safety data.
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A Web-based Electronic Concomitant Medication Management System
Dr Mark Gale, CEO MAC Clinical Research Ltd.

Mark Dale studied Medicine at
Manchester University. After publishing
over 30 articles he moved from an NHS
consultant post in 2001 to form MAC
Clinical Research. The company won the
Queens Award for enterprise in 2011 and
provides clinical research facilities, consultancy and award winning eClinical technologies to the pharmaceutical industry.

of hospital admissions as a result of medically important, sometimes
serious or even fatal adverse events. Drug-Investigational Product
interactions during a clinical trial also pose this risk and can, in addition, cause partial or complete abolishment of treatment efficacy. The
aging population, where polypharmacy is more common, increases
the likelihood of such interactions.

Over the past 15 years, there has been documented major change
in the world map when it comes to the conduct of clinical trials
driven by the emergence of new economic super powers, such as
China, and the increasing competition faced by biopharmaceutical
companies and Contract Research Organizations (CROs) for patients to enroll.
ClinicalTrials.gov currently includes trials registered in 179 countries.
To put this in perspective, the United Nations has 193 members.
It is fair to say that clinical trials have reached the four corners of
our diverse world.
Around one-third of Phase III trials have actively recruiting sites in
China, Russia and the Latin America region. India, Mexico and
the Middle East also make up a significant proportion. Add to this
mix the US, Europe and Japan, and you’ll find a series of logistical
challenges. The focus of this article is on how to safely manage
the important safety issue of concomitant medication. It describes
at the positive impact of using a web-based electronic concomitant
medication management system in study protocol design both from
a perspective of global standardization and efficiency improvements
in the data management workflow.

The Challenges

A clinical trial protocol may have detailed requirements for restriction
of co-prescribed drugs yet, at present, only a small number of trials
benefit from using electronic concomitant medication management
systems.
This is a significant problem because protocol violations due to inappropriate concomitant medication can lead to:
1. Variations in treatment between centres in multi-centre trials
2. Risks to patient safety and quality of care,
3. Data management queries which need to be resolved, and

During the life cycle of large trials, sites can be closed due to lack of
patient recruitment and sites from new countries added. Considering
that trial protocols are often prepared well in advance of selecting
the country where a trial will be conducted, this can occur months
or even years after the protocol was initially designed. Additional
countries, new medications and changing protocols demand a concomitant medication management system which is both constantly
updated and interactive.
When you are enrolling patients in a trial, in whichever country that
may be, one has to make sure, that they are eligible for the study
and not excluded due to a concomitant medication. Global variation in names of branded and generic drugs creates a challenge
for the clinical research professionals designing the protocol, for the
database programmers and for the investigators who have to make
decisions on the ground.
Drug-drug interactions in clinical practice are a common problem
during drug treatment. These interactions give rise to a large number
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Figure 1 – Case study from Collin, C. Davies, P.Mutiboko, I.K., Ratcliffe S.
(2007) European Journal of Neurology, 14: 290-296.
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4. Delays in the delivery of R&D pipelines of the pharmaceutical
industry due to attrition of patient numbers in clinical trials. 1

The Traditional Approach
The standard practice of the pharmaceutical industry is to provide
hard copy documentation to investigators and monitors detailing concomitant prescribing restrictions for clinical trial patients.
Investigators, monitors and their teams then need to check a patient’s
medication against the exclusion criteria for the trial using standard
formularies of drug information resources. Ninety-five per cent of trial monitors use traditional paper-based formularies and, for this reason, are restricted to trial monitoring in specific clinical specialities.2
Because the current practice relies purely on human intervention at
different stages of patient care to assess possible drug interactions,
Continued on page 14
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A Web-based Electronic Concomitant Medication Management System
Continued from page 13

protocol violations often occur because concomitant prescribing has
already taken place inadvertently, once the patient has been enrolled in the clinical trial. Sometimes, investigators and healthcare
professionals do not correctly match medicines prescribed to the patient with trial exclusion groups. Sometimes it is not clear what drugs
are excluded or not, especially if the exclusion criteria are groups
of medicines based on pharmacological properties or metabolic
characteristics. In addition, some therapeutic areas (e.g., neurology)
have lengthy and complex trial exclusion criteria for medicines.
“In the current process, the study sponsor reviews the scientific literature, drug interaction databases, and previous study results to identify such drugs. It then lists them in the eligibility criteria.
Potential problems with the list include the following:
1. Study personnel may be familiar with a generic or a trade name,
but not the other(s).
2. A prohibited drug may be an ingredient in a combination drug.
3. If a class of drugs, e.g., opiates or nonsteroidal anti-inflammatories, is listed instead of the individual drugs, study personnel
may not be aware that a specific drug is in the prohibited class.
This problem is more severe if a group of medications is prohibited based on its pharmacological properties or metabolic
characteristics.

3. Restrictions on the use of conventional neuroleptic and antidepressant drugs.
4. Exclude drugs with the potential to cause Torsades de Pointes.
5. Patient must be taking a stable dose of a cholinesterase inhibitor,
e.g., Donepezil.
6. Exclude warfarin, heparin and ticlopidine.
7. Dose restriction of paracetamol.
It is unreasonable to expect study personnel to reliably handle long,
complicated or ambiguous lists of prohibited drugs. Given the risks to
subject safety and scientific validity, minimizing the chance of human
error with computerized decision support makes sense.”3
In these global trials information on concomitant medications used
in addition to the study medication are collected and recorded on
relevant Data Collection Instruments. Any medical coding dictionary
and all subsequent revisions have to be correctly imported in the appropriate coding tool by the database programming team.

Electronic Concomitant Medication Management
Drug databases have been developed to allow clinical decision support in prescribing and medicines management. Decision support in
prescribing is now used routinely within General Practitioner practice
systems, hospital electronic prescribing systems and pharmacy systems.

5. There may be unacceptable dosages of otherwise acceptable
drugs.

The use of drug decision support technology to monitor concomitant
prescribing and protocol exclusions in clinical trial patients is an
important development, with the potential to reduce time spent by
physicians and clinical trial monitors.

6. Any ambiguity requires interpretation by the study coordinator or
investigator.

The ideal system for centralized concomitant medication management in clinical trials would have the following features:

7.

1. Rapid checking of prescribed medicines against protocol rules at
the point of prescribing in real time.

4. The restrictions may be complicated, e.g., against the combined
use of more than one hypertensive drug from a class.

Some therapeutic areas (e.g., neurology) have exceptionally
lengthy and complex exclusion criteria.

8. Drug names may vary by country.

2. Web-based for ease of use and scalability.

9. There may be too many drugs on the list for the study coordinator
and site monitor to remember or scan reliably.

3. Designed for global use, and configurable for different
languages,cultures and drug databases.

10. A list organized alphabetically or by class may be unintuitive for
some people.

4. Good Clinical Practice and other clinical regulatory compliance.

11. Drugs may need to be added to or removed from the list during
the course of the study.

6. Drug database and rules should be highly configurable.

12. The list may be prefaced with the caveat, “This does not represent a complete list.”
When groups of drugs are excluded by category from the protocol,
the exclusion is often illustrated by a few examples from within the
category. This list is rarely comprehensive. An example set of rules
that may be required for a protocol is shown below:
1. Exclude CYP2C19 inhibitors, e.g., Fluvoxamine, Isoniazid,
Ketoconazole.
2. Exclude drugs to treat Parkinson’s disease.
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5. Validated Software and Validated Drugs.
Use of a web-based service, such as CliniSafe®, allows protocol
drug rules to be set up electronically. This enables checking of medications before a patient is enrolled in a trial, thereby eliminating errors, supporting recruitment, and, crucially, improving patient safety.
Harmonization of medication management reduces deviation from
a trial protocol and data variability. Constantly providing live feedback to the sites and monitors ensures that awareness is maintained
throughout the trial. This will have a significant impact on ease
of concomitant medication tabulation, the numbers of concomitant
Continued on page 15
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A Web-based Electronic Concomitant Medication Management System
Continued from page 14
medication queries generated and assist with resolution of those
which arise.
The system checks concomitant medications against rules programmed specifically for a study and is configurable for use onmultiple drug databases including, but not limited to the WHO
Drug Dictionary and CliniSafe’s own Drug Index.

Summary
Use of an automated and scalable solution for the management
of concomitant medication in global trials is a logical step forward in clinical research much in the same way as the advance
from paper CRFs to electronic data capture. This will not only
benefit the patient and the investigator, but also the organization
running the clinical trials.
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Figure 2 – Flow Chart for Comparison of Manual and Web-based Concomitant
Medication Management
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EDC Data Status Utilization: Metrics, Data Filtering, Data Cuts,
Compliance, and Communication
Shizhen “Peter” Xu, Senior Database Programmer, Global Data Science, Astellas Pharma Global Development, Inc.
EDC (Electronic Data Capture) systems usually have lots of flags to track stages and the progression of the clinical data. This article will discuss what to do with some important data
statuses in an EDC system and how to get the data statuses out of the EDC system for better
consistent analysis.
In the process of a trial, data status usually indicates whether data has been verified, reviewed, frozen (soft locked) or locked (hard locked). After data have been reviewed and
cleaned, they are locked. In a typical EDC system, there are representing the data statuses
of the page or form. For example, some icons in InForm from Oracle (Figure 1), RAVE from
Medidata icons (Figure 2) and Oracle Clinical Remote Data Capture Onsite (RDC) (Figure 3)
appear as shown below.

Figure 1
InForm icon

Figure 2
RAVE icons

Figure 3
Oracle RDC icon
(CRF verified and locked)

In a sense, data status indicates the data
cleanness and validity. It is beneficial that
statuses are extracted with the data regularly,
usually to SAS datasets or XML, especially for
EDC, long term studies. How easily and reliably data status can be extracted could be
one of the criteria selecting an EDC system.

What to do with data status
Assume data status can be set at data point
and record levels (a record is a set of related
data points. It can also be set at data page
level, visit or folder level, subject level, site
level, and study level. For example, RAVE
is easy to set at record level, while Oracle
Clinical (OC) can be set at RDCM (Received
Data Collection Module) level.
First of all, again, status is an indicator of
data cleanness and validity. It could be used
for metrics reports, to report the percentage
Continued on page 17
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of data verified, reviewed or cleaned per
week, bi-weekly, or monthly. Also, along
the way, it indicates the productivity or efficiency of the clinical and DM team. These
metrics reports may be good oversight tools
for the project, especially any that are outsourced. They can be programmed from the
EDC system and by statistics tools like SAS
or R. Programs and metrics reports could
be standardized for the whole company
and all projects utilizing them, regardless of
EDC systems. These metrics can be run over
night and the project team receive them in
the morning.
Second, data status flags can easily be used
to filter data. For example, when a cut-off
date is set for a long term or oncology study,
data entered until that date are all cleaned
and locked and a snapshot of all data extracted and locked records are filtered for
the cuts. Patients can continue access to the
investigating drug and data can continue
to be entered into the same database, like
dosing log, AE and CM. After all, previous
records are locked, new records are created.
Eventually, whole study will be locked.
Third, it is a good practice for compliance.
FDA requires documenting what a trial does.
Data statuses along the data in the extraction
demonstrate compliance to regulators in an
obvious way. They show that data have been
through review cycles by the project team,
especially the CRA and data manager.
It would help an inspection or audit.
Last but not least, it can help communication
across the whole project team, especially
between Data Manager (DM) and SAS programmer, and biostatistician. They can talk
about the flags in the data and the SAS programmer and biostatistician have an easy
way to know how clean the data are. If the
extraction is in a SAS dataset, DM and the biostatistician, even medical, can easily review

Figure 4 Oracles Clinical LOCKFLAG

the data with the free SAS Viewer, which
give them the ability to review the clinical
data with the same tool and metrics.

as usual and then, in the output datasets,
‘RecordLockStatus’ is derived (Figure 5).

How to extract data status from the
database

The ability to surface data status is a very
helpful tool at a study or project level in all
EDC systems. Furthermore, data status values
of EDC can not only include verified, frozen
and locked, but also are queried, answered,
etc. They are meaningful too for metrics reporting. If this article could give some ideas,
some other creative ways to use the data status could also be developed.

In order to do that, data status fields (columns) should be in the study clinical view,
which is de-normalized to make clinical
sense. For Oracle Clinical, LOCKFLAG (Data
Lock Flag) (Figure 4) field is a standard field,
though it is set at Received Data Collection
Module (RDCM) level.
If the standard view (extraction) does not
have a status flag, it can be added according to the system. RAVE standard clinical
view is in such a situation. Luckily, RAVE has
an easy mechanism to add up to 3 customized fields or variables. Here, an example
shows a customized data status flag in RAVE
clinical view, ‘RecordLockStatus’. Value definition of ‘RecordLockStatus’:
Unlocked=0
Locked=1
Frozen=2;
Unlocked means that data may not be
cleaned yet; frozen means that data are
cleared, verified, reviewed and soft locked;
Locked means that data are hard locked.
This variable can be set up to a RAVE record
level, though it can be set at page, or visit,
or subject, or site, or study level. No extra
work is needed to set the flag by DM or
CRA. Just freeze or lock the data at the level

Summary

References
InForm 4.6 Step by Step Guide for CRCs and
CRAs
Medidata Clinical_Views_Implementation_
Guide_v8_Final_(ENG)
Oracle Clinical Release 4.6.2 Document Library
http://docs.oracle.com/cd/E22982_01/index.
htm
Oracle Clinical Remote Data Capture Onsite
User’s Guide Release 4.6
http://docs.oracle.com/cd/E18667_02/doc.46/
b31158/appendix1.htm
SAS Universal Viewer http://support.sas.com/
software/products/univiewer/index.html
What is R? http://www.r-project.org/about.html

Figure 5 A Sample Result of implementation of RAVE customized ‘RecordLockStatus’
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An Approach to Automated Edit Check Testing

Neil Bell, Data Manager and Stuart Nichols, Principal Statistical Programmer/Analyst, REGISTRAT-MAPI, Inc.
Neil Bell has over 10 years of experience in
Late Phase Research and Data Management.
His primary area of expertise is eCRF development and implementation, Validation Plan
development and oversight as well as the coordination of EDC User Acceptance Testing
efforts. In addition to launching numerous
study EDC builds, he also coordinates ongoing maintenance and mid-study updates to
clinical databases. Mr. Bell holds a Bachelor
of Science degree in Physics with a Minor in
Mathematics from the University of Kentucky.
Stuart Nichols has over 20 years of SAS
programming experience with an emphasis
on late phase/post-marketing phase studies.
Throughout his career, he has developed
Data Management Systems as well as leading numerous other novel programming solutions to meet the specific needs of late phase
research. Mr. Nichols holds a Bachelor’s
degree in Mathematical Science from the
University of Kentucky.

Late phase trials typically have minimal to
non-existent on-site monitoring and participating sites are commonly research naïve.
As such, late phase data management
relies heavily on automated edit checks
programmed into EDC applications to monitor data as it is submitted to the study database. These edit checks are designed to
highlight incomplete or inconsistent data,
provide end users with clear instruction on
how to resolve these data issues and assist
Data Management staff in cleaning data.
Thoughtful database design can reduce the
number of edit checks required, but it is often
still necessary to program hundreds of edit
checks to adequately clean the study data.
User Acceptance Testing (UAT) is a critical path activity that must be completed
prior to deploying a study database to sites.
During UAT, all specified database functional requirements are formally tested and
documented. Of all the functional testing that
occurs during UAT, the edit check testing is
often the most resource-intensive task to perform and document. Due to the volume of
edit checks that require testing and the time
constraints often encountered during study
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startup, automation of tasks has nearly become a necessity.
The following approach to edit check testing keeps Data Management engaged
in edit check design and UAT planning.
Programming staff were utilized to create an
easily reconfigurable program designed to
verify and document whether or not the expected edit check UAT results are achieved.
We have found that this approach reduces
the resource hours to complete the edit check
UAT tasks. Additionally, it also improves the
quality of testing and avoids the human error that can occur when manually comparing
and documenting expected and actual test
results for hundreds of edit checks.

Define the Edit Checks and Expected
Testing Results
Prior to programming the edit checks, an
edit check specification document is created
to document which data discrepancies are
needed along with specific informational
verbiage to be presented to users when
the edit checks fire. This document is circulated among the study team to be evaluated
against the needs of the protocol, the final
Case Report Form design and the capabilities of the software platform utilized to manage the study database. Using a spreadsheet
to create the edit specification is ideal, as it
can be modified easily and typically can be
easily read as input by an external program.
Once study team members agree to the edit
check specification content, the programming of the checks may begin. While this
programming effort is underway, the Data
Management staff responsible for developing the edit check specifications should begin developing test data designed to make
each of the edit checks fire.
While creating the test data, test patient
number(s) expected to fire each edit check
should be recorded in a new column added
to the edit check specification. When finished, you will have an edit check matrix
listing each edit check and the corresponding test patients designed to make each edit
check fire.

Once test patient data has been created and
the edit check matrix has been populated,
we now have our expected UAT results documented electronically. It is important to point
out that the expected results are generated
by the staff most familiar with how the database should react when erroneous data is
entered into the system. Data Management
professionals are familiar with the protocol
and are also typically responsible for the
design of the database. Additionally, Data
Managers have a very good understanding
of what the edit checks are trying to catch
and how to write test data that will test the
spirit of the edit checks.

Expected vs. Actual UAT Results
EDC systems record and track edit checks
in a variety of ways. There are two basic
approaches used to implement edit checks.
The first approach involves maintaining edit
check information directly in the database.
When an edit check fires, a database table
is populated. Other systems do not maintain query databases, but do have the capability to produce edit check reports which
can be exported to a file that can then be
imported into a database by programmers.
In either case, it is possible to write a comparison program to review the edit checks
that have fired.
After the Data Management Team enters
the test patient data into the database, edit
check information from the EDC system (actual results) may be accessed and compared
programmatically with the edit check matrix
(expected results). The comparison program
will first need to verify the completeness
of the edit check matrix created by Data
Management. The following quality checks
should be completed by the program:
1. Each entry on the edit check matrix is
tested by at least one test patient.
2. Each edit check in the matrix is unique
and no duplicates exist.
3. Each edit check has informational verbiage listed in the spreadsheet.

Continued on page 19
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Additionally, the comparison program should
check the actual edit check output from EDC
against the expected results contained in
the edit check matrix. The following checks
should be performed:
1. Check to see if edit checks predicted to
fire by the edit check matrix actually fire
for each test patient as expected.
2. Check that all informational verbiage associated with each edit check matches the
text outlined in the edit check matrix.
3. Check for edits that may have fired
unexpectedly.

Automatically Documenting Test
Outcomes
Finally, the comparison program should
also provide output documenting the testing
results. This output should contain the following information:
1. Documentation of any issues with the
edit check matrix spreadsheet created by
Data Management:
a. List edit checks without a test patient
indicated.
b. List any duplicated edit checks.
c. List any edit checks without informational verbiage indicated.
2. Documentation of any errors detected
while checking the edit check matrix
against the actual edit check output from
EDC:
a. List edit checks that were predicted to
fire by the edit check matrix but did
not actually fire.
b. List edit checks that fired but were
not predicted to fire by the edit check
matrix.
c. List any edits that fired with informational verbiage that did not match
what was specified in the edit check
matrix.
3. Documentation of each edit check with
the following information:
a. Each unique edit check name (if applicable to your EDC system).
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b. The informational verbiage associated with each edit check.
c. Whether or not the edit check passed
UAT.
d. If an edit check did not pass UAT, the
reason it failed should be indicated.

Built-in Reusability
Programming staff tend to have a higher
billing rate than most Data Management
staff that would be utilized during testing.
Therefore, using programming staff to create
and validate a comparison program each
time a database must undergo UAT could be
more costly than traditional manual UAT.
Developing the comparison program with
reusability in mind will pay dividends in future UAT efforts. This can be accomplished
by adding the ability for end users to specify
the location of the study’s edit check matrix
and the edit check output from the study’s
EDC system. Additionally, providing end users access to execute the program gives them
the flexibility to run the program on demand,
after addressing issues with either the database or the test data found by the program,
without involving programming staff.

By building reusability into the program we
created, the Data Management department
has been able to utilize the comparison program in over a dozen new database and database revision testing efforts. In each case,
we have been able to accomplish the edit
check testing with one resource. In the past,
several staff members were required to manually perform these tasks over several days.
While considering the benefits of automation, it is equally important to note that not
every UAT task has been automated. The
responsibility of creating test data and populating edit check matrices that outline expected UAT results is still the responsibility of
qualified Data Management professionals.
Data Managers intimately familiar with the
design of the database and the data issues
that need to be caught during data cleaning are the best testing resource. Automation
provides a valuable tool to complete UAT
efficiently, but it can never replace human
expertise and knowledge.

Summary
Automating the tedious and resource intensive task of manually reconciling which edits
actually fire versus which edits do not fire
has obvious benefits. Investing in a validated edit comparison program will reduce the
number of resources required for edit check
UAT tasks while simultaneously increasing
the accuracy and reliability of the testing
effort. In addition, having the program produce detailed descriptions of pass/fail status also provides necessary documentation
required to prove that the edit check testing
was complete.
REGISTRAT-MAPI conducted a time study in
which the automated process of edit check
UAT was compared with manual edit check
testing. The sample study had 99 edit checks
to test. Automating the comparison and documentation portions of the edit check UAT
process yielded a 45% reduction in time.
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Technology Drivers For CDM - Driving Efficiency Through Innovation
Devraj Goulikar, Head Platform Solutions, Life Sciences and Dr. Nimita Limaye, VP, Biometrics and Medical Writing,
Tata Consultancy Services
While a lot of literature is available
regarding the issues
faced by the clinical research industry today, there are
numerous examples
that look at the entire lifecycle of a
process. In this paper we present ideas that have been implemented
in the field of Clinical Data Management (CDM) which leverage
existing initiatives at the sponsor’s end such as data standardization using Clinical Data Interchange Standards Consortium (CDISC)
standards and Electronic Data Capture (EDC) implementation. Also
presented are new technologies and strategies based on eSource,
such as automated SAE reporting, eliminating the need for SAE reconciliation, as well as the use of mobile technologies and Ingestible
Event Markers (IEMS), all of which ensure real-time data capture,
eliminate reconciliation and enhance accuracy as data are pulled in
automatically. These innovative technologies are being developed to
reduce the critical path time of drug development through enhanced
efficiencies.

paper to EDC trials (notably there is also an increase in the adoption
of EDC on cloud-based models rather than on premise).
So is there an opportunity for building in more efficiencies in CDM?
This article will elaborate upon the multiple opportunities that exist
and can in fact leverage existing initiatives in clinical research.

Opportunities
n Study Design
Typical R&D organizations today conduct multiple global, clinical
trials in a year. This implies that there is considerable opportunity
to leverage efficiencies for design construct that will allow creating
components that have multiple uses or can be reused for similar purposes in multiple trials. Global Libraries that are created for the build
of eCRF pages represent a good example.
However, the process from Protocol to eCRF go live has so many
handoffs, that it defeats the purpose of going for electronic studies since every handoff requires its own system and standards. The
protocol is created on paper by clinicians. This is then worked on by
programming teams that create specifications and build/test a database and program checks and this eventually ends up with teams
doing annotation and dataset creation.

Introduction
The pharmaceutical industry is grappling with an increasingly competitive environment, diminishing product pipelines and budgets, and expiring product patents 1.
On the other hand, in spite of initiatives such as the critical path, R&D
costs have been growing exponentially and the complexity of clinical
trials has also grown dramatically. Various factors have contributed
including:
n

Increased variability in investigator experience

n

Complex target groups and geographic dispersion

n

The global nature of trials and subsequent impact on site infrastructure and management

n

Treatment choices

n

Data privacy

n

Poor enrollment

n

Multiple protocol amendments

Simultaneously, there is increasing pressure from regulatory authorities to reduce healthcare costs, enhance patient safety, and an increased awareness of patient rights in an age of social networking.
All of this has resulted in delayed approval timelines.
The industry has responded in multiple ways. Not only has this led
to Service Provider Consolidation, but also to a focused move from
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Figure 1

There is tremendous scope for automation in this process if we follow
the philosophy of “doing it once only”. In this particular case, the protocol can be defined electronically which can be leveraged to choose
pages/questions from a Global Library (Clinical Data Acquisition
Standards Harmonization [CDASH]) and render eCRF layout for validation by clinical teams. Once finalized, these pages (viz. eCRF metadata) can be imported into the EDC systems using the Operational
Data Model (ODM) standards. If mapping specifications are created
as “business rules” that can be read electronically, they can be used
to convert the EDC data into Study Data Tabulation Model (SDTM) (or
sponsor-defined standards) datasets and metadata.
Once created CDISC standards can enable innovative use of metadata for multiple purposes like SDTM annotations, eCRF layouts and
ODM import, etc.
This results in reduced set up time giving more time to the clinical
teams to work on protocol development and also allows for ease
of managing amendments in the protocol with the least time and
effort.
Continued on page 21
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n Study Conduct and Closure
The investments that are being made towards CDISC conversions
need to be leveraged not just for submissions, but also for ensuring
efficient overall data management.
An important aspect during study conduct is the data analysis for completeness, consistency and clinical perspective. SDTM domains can be
used for creating a standardized set of reports that can aid in analysis. For example, a visually rich display of patient data on a common
time axis can enable medical reviewers to identify outliers very easily.
Utilizing SAS on top of the SDTM domain can lead to standardized
use of such reports across all trials – see figure below for Vital Stats
(VS) visualization2

when he needs to take his next dose and also feed key data on vital
signs and IP compliance wirelessly into the investigator’s database.
This is scheduled for approval from EMA in 2013.
n Site Management
Recognizing that the typical approach to oversight (i.e., sponsor monitoring and QA audits, FDA inspections) may be inefficient7 (e.g., wasting resources on rework vs. prospective quality control), the FDA draft
on risk based approach to monitoring8 proposes new technology
enabled approaches based on prospective risk identification for e.g.,
Statistical monitoring of data (rather than physical monitoring of sites).
What has come to be known as “remote monitoring3” utilizes technology effectively to provide a cost effective yet regulatory compliant
approach to site monitoring. It consists of mechanisms that enable:
n

n

Sharing of site data/documents with a central office using mobile
and portal applications
Services and applications to profile quality and consistency of
data from sites including identifying outliers that could be well be
the focus of attention
Continued on page 22

Figure 2

This can be used in combination with the Safety listings based on
SDTM and Analysis Data Model (ADaM) domains (e.g., AE and
ADAE) that can also be generated as a standard set. Similarly SAE
narratives can be generated on top of the SDTM domains DM, AE,
EX, MH and CM.
n Automation
“Single sourcing” is the buzz word today. With the eSource guidance coming into the picture and the focus to drive ‘lean’ thinking in
clinical trials, coming from the Clinical Trial Transformation Initiative
(CTTI) 3, there are continuous efforts being made to shorten the critical path and reduce the effort and thus costs, while still ensuring
quality. This has been applied in multiple ways. For example, GSK
has fed the safety data directly into the EDC database4, doing away
with the SAE reconciliation process. Another interesting example is
Pfizer’s Aster project using RFD (Retrieve Form for Data Capture),
piloted at Brigham and Women’s Hospital in Boston5. This allows
the EHR system to detect potential drug-related adverse events from
a patient record and offer the physician the opportunity to automatically send an adverse event report to the FDA with no duplication of
effort. This allows for real-time efficient safety reporting. Other interesting examples of real-time data transfer measures are ‘chip in a pill’
being developed by Novartis6 using ‘Ingestible Event Marker’ (IEM)
which when consumed and upon reaching the digestive system will
directly send messages to the patient about the dose consumed and
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n

The assessment of sites, investigators, patients and data based on
risks perceived by offsite analysis

All of this is feasible only through efficient tools which allow for a seamless assessment of data at the sites, while still ensuring data security

Conclusion
Straight Through Processing (STP) as a concept is widely prevalent
in the Financial Services Industry where security and risks related to
data are comparable. By widely adopting STP not only are trade
settlement cycles now dramatically reduced, but more importantly,
this results in reduced errors leading to lower risks for stakeholders.
By adoption of CDISC and related standards, we see a great deal
of automation that applies to multiple trials in a standard way across
industry.
Sponsors should see SDTM not as the end, but as the start of a journey that will bring in huge efficiencies across the clinical trial processes. In this paper we have described certain automations based
on CDISC standards that are providing greater efficiencies in clinical
trial processes.
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Most clinical trials require the collection of a
wide range of data elements and a large volume of complex clinical information. The core
data collection requirements for each patient
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The challenges of sponsors managing multiple data sets from different sources are
around:
• Reconciliation of dispersed data sources
that requires careful review, usually lots
of manual steps, programming of the
validation checks and costly discrepancy
management.
• The merging of data sources in order to
report or analyze the data often through
manual steps, SAS programming and temporary storage locations, and
• Management of multiple vendor systems,
data transfers and timelines related to data
streams and the availability of the data.

Thus, trial sponsors are challenged in their efforts to both capture and analyse the data.
If the various sources of data are not inCentral
tegrated in a single, easily accessible
lab
database, sponsors are faced with
the tough challenge of reconciling
the multiple sources and minimizing
PK data
errors. Data that are not easily accessible and retrievable are of little
value, as delays and limited access
can affect decision-making related to
the study conduct. To simplify this procePRO
ess, sponsors should strongly consider
leveraging “the cloud”—using the Web to
store, manage, and process data, rather than
a local server.

Tackling Data Volume in the Cloud

23

enrolled in the trial include electronic case report form (eCRF) data elements (or case book
data). Additionally, there is subject data related to local and central laboratories, biomarkers, pharmacokinetics, imaging, safety and
possibly patient-reported information. Many
of these data sources are captured using multiple systems and underlying databases.

FALL 2012

Use of the recent technological advancements in the management of music files is
a good analogy. Between piles of compact
discs in different locations—at home, in the
car, in the office—and a range of radio stations, finding and playing our favourite tunes

used to be complicated, because the right
songs were not always easy to find. Contrast
that with today, where every song in our library (e.g. iTunes® library) is available from
“the cloud” at any time on any connected device capable of playing music.
All clinical trials—due to the larger volumes
of data—can benefit greatly from enabling
relevant subject data to become available
in the “clinical cloud” where it is connected,
searchable and accessible when and where
researchers need it. What many sponsors
don’t realize is that the reality of the clinical
cloud is here.
Though it seems we hear “the cloud” mentioned frequently in today’s business environment, its ubiquity does not take away from
the fact that its core components are crucial
in managing large amounts of disparate
data. That is the case in clinical research and
development (R&D), as it is in most industries.
The clinical cloud refers to an integrated set
of tools and applications that enable trial
sponsors to allow the “anytime, anywhere”
access we’ve grown accustomed to with
many consumer technologies.
By leveraging technologies such as web services and Clinical Data Interchange Standards
Consortium (CDISC) standards—like the operational data model (ODM), which allow for
standards-based data exchange interfacing
the clinical cloud enables sponsors to seamlessly access and manage all data and data
sources in a study across applications, platforms and geographies.
Adopting the clinical cloud, however, will
require trial sponsors and their vendors to
implement new concepts core to clinical technology integration, including the knowledge
of application programming interfaces (APIs)
for web services-based architecture and a
full evaluation of their clinical processes and
data flows during the conduct of clinical re-

Continued on page 25
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search. As a result, there are a few questions to consider with the
implementation of the clinical cloud:

data sets and sources as well as deploy and adjust the study design
based on changes in requirements is paramount.

• Does the sponsor have the required technical expertise to define
and develop—either within the company or with third party vendors—standards-based interfaces between the source systems?

Recent technological advances hold promise to minimize risks and
complexity of clinical trial management for sponsors. Clinical database deployment flexibility can now be better supported through flexible cloud-based solutions. In addition, by taking advantage of the
clinical cloud, sponsors can now manage—from any place, at any
time—the tremendous volume of data collected from multiple sources
and subsystems for subjects participating in clinical trials.

• Can the sponsor manage the multiple vendor work streams—often
in parallel—towards deployment of a single database at the start of
the study?
• Does the sponsor have the ability to define and map the data flows
in a structured approach so it can support the proper set up of the
data streams into the clinical cloud?
The leading technology options have the capability of flexible integration for complex data collection, validation and reporting from
multiple sources into a single database—therefore optimizing the approach to clinical research and its massive data volumes.

Starting with Database Development to Overcome
Complexity of Study Design
As the study design has become more complex, so have the underlying clinical databases required to collect and manage all the data.
The technology used for the conduct of clinical studies requires flexible electronic Case Report Forms (eCRF) deployment options during
design and post-production changes. Sponsors need to consider a
number of study design elements that in fact can be implemented in
such a way that there are no operational limitations during the conduct of the study.
As far as database design elements, most clinical studies would require the following:

As with any paradigm shift, clinical sponsors should conduct a thorough assessment of both internal skills and vendor capabilities in supporting these endeavours, focused on areas such as flexibility with
third party data, support for industry standards, dynamic branching,
protocol amendment support and seamless randomization options.
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• Ability to use various eCRF layouts intended to capture the data for
multiple treatment arms (often referred to as dynamic or conditional
branching) while collecting the data in a single database.
• Study design requires integration of randomization schemas.
• Ability to adjust the study design pre or post-clinical database
deployment. Completed protocols across all clinical trials incur
an average of 2.3 amendments, according to Tufts CSDD1 , and
each one costs upwards of $450,000 2. Furthermore, industry data
shows that, on average, a study3 has more than three database
amendments during the conduct of the study . There needs to be
support for mid-study changes without time or data loss during the
period that the changes are made.
Sponsors will often find themselves understanding the complexity of
these requirements but limiting themselves with the technology options
that are available to manage the database design and operational
aspects of the study.
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Conclusion
The challenges of conducting clinical studies are numerous, with large
data volumes and complicated study designs among the most significant. Having the right technology to both manage multiple and varied

25

DO IT ALL WITH FORMEDIX

DATA BASICS

FALL 2012

SCDM Annual
Conference 2012
September 22-24

Return to Cover

WHEN YOU NEED

CLINICAL
ANALYTICS,

THEOREM.

Theorem has the experience in analytics to maximize
the efficiency of your trials.

Mark Penniston

General Manager, Clinical Analytics

CLINICAL ANALYTICS THAT MAKE A DIFFERENCE.
In the end, clinical trials are essentially about one thing: data. From the onset of your project, Theorem involves industry-leading
analytical experts to help optimize your trial with the end result in mind. Throughout your study, we ensure data viability and
make it available for review in real time so you can make heads-up decisions along the way. Once your trial is complete, we
extract, analyze and interpret the most pertinent information and refine it for final presentation. When you need a partner that
can simplify your most complex clinical trial data from around the world, don’t give it a second thought. THINK THEOREM.

Global Phase I-IV trials
Secure, real-time Web-based communication
Fully integrated consulting services
Advanced EDC and CTMS systems
Safety surveillance and pharmacovigilance
Integrated or Functional Service Provider (FSP)

Simplifying the most complex

CLINICAL TRIALS.

Biopharmaceuticals \\ Medical Device \\ Diagnostics

W

www.TheoremClinical.com

Submission Requirements
Please submit all forms, artwork,
and payments to:

Publication Policy

Global Headquarters
Society for Clinical Data
Management, Inc
300 Avenue de Tervueren
B-1150 Brussels, Belgium
Tel: +32-2-740.22.37
Fax: +32-2-743.15.50
info@scdm.org

We welcome submission of materials for publication in Data Basics. Materials should preferably be submitted in electronic form (MS Word). Acceptance of materials for publication will
be at the sole discretion of the Editorial Board. The decision will be based primarily upon
professional merit and suitability. Publication may be edited at the discretion of the Editorial
Board.
Neither SCDM nor the Data Basics Editorial Board endorses any commercial vendors or systems mentioned or discussed in any materials published in Data Basics.

American Office
Society for Clinical Data
Management, Inc
1444 I Street, NW,
Suite 700, Washington,
DC 20005-6542, USA
Tel: +1-202-712.9023
Fax: +1-202-216.9646
info-am@scdm.org

Advertising Policy
AD RATES** x1

x2

x3

x4

FULL Page

$1,064 each

$1,008 each ($2,016)

$960 each ($2,880)

$906 each ($3,624)

HALF Page

$740 each

$700 each ($1,400)

$670 each ($2,010)

$630 each ($2,520)

QTR Page

$450 each

$425 each ($850)

$402 each ($1,206)

$378 each ($1,512)

**Ads are net, non-commissionable.

Advertisers purchasing multiple ad packages will have the option of placing those ads anytime within the 12-month period following receipt of payment by SCDM.
India Office
Society for Clinical Data
Management, Inc
410, Madhava,
Behind Family Court
Bandra Kurla Complex,
Bandra (East)
400051 Mumbai, India
Tel: +91 22 61432600
Fax: +91 22 67101187
info-in@scdm.org

Quarter Page = (3 5/8 inches x 4 7/8 inches)

Half Page-Vertical = (3 5/8 inches x 10 inches)

Half Page-Horizontal = (7 1/2 inches x 4 7/8 inches)

Full Page = (7 1/2 inches x 10 inches)

MECHANICAL REQUIREMENTS: Do not send logo/photos/images from word processing
software, presentation software or websites. Files should be saved in the native application/file format
in which they were created at a resolution of 300 dpi or higher. Acceptable file formats include AI, EPS
and high resolution PSD, JPEG, TIF and PDF.

PAYMENT: Payment must be received with advertisement. Space reservations cannot be made by
telephone. There is NO agency discount. All ads must be paid in full.

CANCELLATIONS:

Cancellations or changes in advertising requests by the advertiser or its

agency five days or later after the submission deadline will not be accepted.

GENERAL INFORMATION: All ads must be pre-paid. Publisher is not liable for advertisement printed from faulty ad materials. Advertiser agrees to hold SCDM harmless from any and all
claims or suits arising out of publication on any advertising. SCDM assumes no liability, including but
not limited to compensatory or consequential damages, for any errors or omissions in connection with
any ad. SCDM does not guarantee placement in specific locations or in a given issue. SCDM reserves
the right to refuse or pull ads for space or content.

27

DATA BASICS

FALL 2012

Return to Cover

