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Letter

from the Chair

Jonathan Andrus
Data Management – It’s Evolutionary!

2014 SCDM Board of Trustees

1994 – Can you believe that it’s been 20 years! To put that in perspective, when SCDM
was launched Forrest Gump won the award for best picture, Brazil won the world cup
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and no one won the baseball academy world series because there was a strike go-
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ing on. Cell phones were pretty utilitarian and in limited use (I didn’t get one until
1996). Video Cassette Recorders (VCRs) were still the main method of watching
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movies at home. Who can forget the fun of rewinding after you were done – “be
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Vice Chair
Astellas Pharma

kind, please rewind.” The hard drive on a typical personal computer was about
400 megabytes with a 33 MHz processor and a speedy 28.8k modem! Who

Harshad Sodha
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can forget the soothing sounds of connecting and sending data through dial-up?
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From a data management perspective, paper and double data entry was the
norm. 21 CFR Part 11 didn’t even exist! A few companies were using fax-based
data collection tools to capture data, issue and receive queries and electronic

Vadim Tantsyura
Director, Data Management
Cincinnati Children’s Hospital
Medical Center
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Sr. Manager, CDM
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capture made an early entrance back in the 80’s but never really took hold.
Industry-wide data standards were non-existent and a handful of companies were
trying to establish company specific data standards to follow during forms design
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data capture (remote data capture) was pretty much non-existent. Remote data

VP & Global Head,
Data Management
BDM, Oncology Global
Development Novartis
Pharmaceuticals Corporation

and database development. Data cleaning was done after the data were collected
and the need to have detailed and comprehensive data completion guidelines was
paramount. Clean and consistent data were as important then as they are today. The
number of data sources, types and complexity has increased exponentially. Standards,
best practices, security, Part 11 compliance are just a handful of the topics that data
managers have to be well-versed in. Virtual working environments are now an industry

Jaime Baldner, CCDM

norm. Gone are the days of a 9am to 5pm position. Accommodating global work schedules

Manager, Clinical Data
Management
Genentech

is important and paramount to regular project communication.
Over these 20 years, SCDM has strived to keep current and provide its members and non-members
with programs, products and services that help to continue to move industry forward toward more efficient, consistent and cost-effective data management methods. SCDM has done this through the tireless
volunteer efforts of hundreds of data management professionals. The certified clinical data manager (CCDM)
exam, which was the first of its kind, provided industry with a “validated” certification exam to demonstrate, within an individual, their data management skills and abilities. Additionally, the data manager’s body of knowledge
was developed and distributed by SCDM in the form of the Good Clinical Data Management Practices document.
This practices document provided industry personnel with needed best practices in and around data management. This
was the first document of its kind and one that is widely hailed and used by industry and regulators alike.
This year is a very special year for SCDM. It marks our 20th anniversary and I am humbled to continue to be a part of this
great organization. Our annual conference this year will be in Las Vegas, NV and is promising to be one of our best conferences ever. The venue, content and big birthday celebration are not to be missed.
SCDM also has some great webinars and online courses between now and the end of the year that you ought to check out and
consider registering you and your team. From project management to MedDRA and WHODRUG, there is sure to be educational opportunities to help you continue in your quest for data management excellence.

Jonathan R. Andrus
2014 Chair, SCDM
Board of Trustees
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Letter from the Editors
Dear Readers,

Clinical data management (CDM) evolves. As
the 20th anniversary of SCDM is quickly approaching, and to continue on the “CDM evolution” theme started by Jonathan Andrus in his
opening remarks, we are excited to share our
thoughts as well. Indeed, our profession has
evolved over time from simple task-driven Data
Entry operations to a very sophisticated computer-science/statistics-based process-driven role
that is essential to the advancement of clinical
research enterprise. In today’s clinical research
world, CDM is no longer confined within the
limits of the western world and the limits of the
pharmaceutical industry. We routinely work on
studies while recruiting patients in China, building EDC in Ireland, Germany or India and submitting study results to the regulatory agencies
in Japan, EU and the US. The geography is
largely irrelevant. “The death of distance” and
“The world is flat” are no longer fancy book titles – it is a mundane reality. Moreover, Clinical
Research Data is everywhere – hospitals, universities, insurance companies, think-tanks, small
medical centers, local CDC offices and other
governmental institutions. The data becomes
less proprietary, more easily accessible and not
as difficult to manipulate and share as 20 years
ago. In addition, the research methods are
evolving too. We are no longer relying strictly
on Randomized Clinical Trials and Frequentist
Statistical Analysis. The types of research that
were less common historically now gain popularity – comparative effectiveness research,
N-of-1 studies, registries, learning networks.
The presence of Bayesian statistical methods
in study design, randomization and analysis is
growing every year. All these factors have direct
impact on CDM as a profession. Employers’ expectations grow in parallel with the changing
world. Old CDM skills and knowledge are not
sufficient to keep CDM jobs any longer. The
good news is that the CDM community is able
and eager to learn. As professionals, we realize that job security and career advancement in
21st century are heavily dependent on our ability to self-improve, learn, and re-invent ourselves.
Unless we embrace the habit of learning and

self-improvement, the CDM professional future
is grim. We encourage everyone to develop
a habit of reading. “Sharpen your saw” suggested Stephen Covey 25 years ago and his
words are even truer today.
SCDM evolves too. As a direct result of this step
in our evolution, SCDM has recently formed
a new Academic Task Force. The vision of
this committee is the creation of a dynamic,
multi-disciplinary academic clinical research
community promoting collaboration between
academia and industry by bridging the gap in
CDM practices and by promoting best CDM
standards and practices in academic clinical
research. We encourage all SCDM members
to be aware of this new development and start
recognizing names such as DCRI, CCHMC,
UI, UT as they recognize Genentech, Merck
and Regeneron today. One day you might
start working for these great institutions. You
will hear more from the Academic Task Force
and how it could help SCDM members with the
CDM skills enhancements (and potentially new
employment) when you come to the Annual
Conference in September.
This Summer issue of Data Basics is an example
of such a shift in interest and focus of CDM profession towards Academic Clinical Research.
Case in point, more than half of the papers
we evaluated for this issue of Data Basics were
contributed by the members of the academic
CDM community. The topics discussed in these
papers (New Data Quality definition, Quality
Improvement, Multi-use Registries, SAS programming and Cloud Computing) are equally useful
for the industry CDM as for academic CDM.
We appreciate the academic contributions to
this exciting issue of Data Basics and hope that
cross-communication between pharma and
academic CDM continues to expand over time.
Such a collaboration can only improve the visibility and importance of CDM as a profession.
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NEW! Ask SaSsy
By Kelly (SASsy) Olano

Cincinnati Children’s Hospital Medical Center

Introduction
Dear Readers,
This quarter we’re introducing a new column, “Ask SASsy,” which we intend to become a staple. In it we shall delve into an oft-overlooked
yet essential component of clinical trials. In the past, SAS programming barely got any mention but we have determined that given its value it
deserves more attention.
Since we do get a lot of related inquiries we felt that to avoid doing a disservice, it would be best if we created a dedicated column. We
realize that it may not resolve some of the more complex issues but we hope to cover the generalities in a way that is usefully informative.
As always, we welcome any suggestions towards improving our publication as well as questions for our team of experts and editors.
Data Basics Co-Editors

Dear SASsy,
When is it better to use PROC SQL instead of the DATA step?
Signed,
Inquisitive in Indianapolis
Dear Inquisitive,
PROC SQL can often accomplish the same task in fewer and shorter statements than traditional SAS code such as the DATA step.
In addition to merging two data sets with no common variables and creating macro variables, PROC SQL has an advantage over
the DATA step when it comes to reducing the code required to add summary statistics (such as a count, min, max, mean, etc.) to
your data set. PROC SQL can do in one step what it commonly takes the DATA step at least two to do! For example, say you have
a data set with test scores and you want to insert a variable into the data set containing the overall mean test score. Without PROC
SQL, adding this variable to the data set would require the use of PROC MEANS with an OUTPUT statement and a subsequent
merge back into the original data set. In contrast, PROC SQL can simply add the mean to a data set in one step.
PROC SQL;
CREATE TABLE New AS
SELECT *, mean(test) AS MeanTest
FROM Old;
QUIT;
Calculating the mean and maximum test scores for males and females requires the addition of a GROUP BY clause to PROC SQL
as follows:
PROC SQL;
CREATE TABLE New AS
SELECT *, MEAN(test) AS MeanTest, MAX(test) AS SumTest
FROM Old
GROUP BY Gender;
QUIT;
This is only one example of using PROC SQL over the DATA step in order to save time and resources!
Happy Programming!
Author Biography
Kelly (SASsy) Olano is a Research Database Programmer for the Data Management Center within the Division of Biostatistics and
Epidemiology at Cincinnati Children’s Hospital Medical Center. She has had almost 10 years of experience in SAS programming and
database design for clinical trials and learning networks. She received her Bachelor of Science degree in Psychology/Mathematics and
Bachelor of Arts in Education from Northern Kentucky University. She is a member of the Society for Clinical Data Management and the
Greater Cincinnati SAS Users Group. She is also a SAS Certified Base Programmer for SAS 9.
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The 5 Essentials of Cloud Computing For Clinical Trials
By Marc Desgrousilliers

The Official Definition of Cloud Computing

The EDC Market

The five essential characteristics of cloud computing may not be considered breaking news, however, their application in the world of life science companies still remains somewhat uncharted territory. It wasn’t until
2011, (and it took over two years and 15 drafts) that these five essential
characteristics were finally defined by the National Institute of Standards
and Technology (NIST) but we now have a clear set of parameters that
must be met in order for a service to be deemed to be truly “cloud.” In
the 16th and final version of the NIST Definition of Cloud Computing(1),
it is stated that anything delineated as cloud must have the following
characteristics:

We will use Electronic Data Capture (EDC) as our point of reference to
illustrate the operational, cost, and time-saving benefits that would be afforded by a cloud-based eClinical system. EDC systems are used to capture and manage clinical data during clinical trials, so that it can ultimately
be presented to the Food and Drug Administration (FDA) for approval.

1. On-demand and Self-service

Let’s first examine the current state of EDC in the industry. Despite clear
and measurable benefits, the adoption of EDC systems has remained
slow in some segments of clinical research with only 40% of Phase I clinical trials having adopted EDC by the end of 2012(3). What are the barriers to entry for EDC and how can the cloud help alleviate those barriers?

Cost

2. Broad network access

The initial cost of EDC is a major deterrent to its adoption, especially for
preclinical or Phase I clinical trials with limited budgets. The most significant costs are incurred when hiring vendor(s), assigning clinical and data
management experts to interface with programmers and setting up internal computer systems, including the purchase of hardware and software.

3. Resource pooling
4. Rapid elasticity
5. Measured Service

The Cloud in Layman’s terms
While these terms may be well understood by Information Technology
(IT) professionals, to the average man on the street they may not paint a
clear picture of what a cloud-based system actually is. In fact a recent
survey commissioned by Citrix(2) found that a majority of American adults
didn’t understand what “cloud computing” was, with 51% believing that
stormy weather could interfere with it and 54% stating they had never
used it - even though 95% actually did.
Let me attempt to define the cloud in Layman’s terms using the following analogy courtesy of Alan Merrihew, Senior Director of Government
Technology Strategy at Microsoft. Imagine you have guests coming to
stay with you who require a car during their stay to make trips. Do you
buy a car for them to use and then leave it sitting idly until their next visit?
No! It would be extremely costly and inefficient. The obvious answer is
that you would rent a car for them to use. Cloud services are essentially
like a car rental service, only for the IT world. If we explore this analogy
using the five characteristics of cloud, the picture becomes a lot clearer.
1. On-demand self-service (it’s easy to rent a car, you can book a reservation by phone or online).
2. Broad network access (there’s a broad network of rental car agencies around the world to give you access to a car rental).
3. Resource pooling (the rental car companies manage a pool of cars
in any given city to meet demand. You don’t have to worry about it. If
one agency is out of cars they will often refer you to another to help
you find a car).
4. Rapid elasticity (rental car companies move cars into a particular
location when there is a large event and they know demand will be
high. They scale up and down to meet the demand.)
5. Measured service (you pay only for the time you used the car. Once
you return it you are done. There is no maintenance, insurance, fuel,
tires, or other costs to take of.)

Vendor Selection
However efficient EDC may be as opposed to recording the results on
paper, the process of setting up a study can be a long and arduous one.
For example, the sales cycle is particularly long. You cannot evaluate
an EDC system without first speaking directly to a sales representative
from that company. This is all well and good. However, if evaluating
several systems, it’s likely you will spend a considerable amount of time
on phone calls. You will then have to collate, evaluate and compare all
the information in order to make a decision, only to follow up with face
to face meetings with your top choices. This process can take months.

Implementing Your Study
On top of this, once your choice is made, your EDC provider will then
get to work on your study build. We’re talking about manually programming CRFs and any other customizations that your study may require. For
example, do you require randomization or visual reporting capabilities?
In terms of payment there is often an upfront cost and a contract to sign
that bind the user to using the proprietary system for a set period of time.
In addition, there are often hefty license fees involved that can reach
upwards of $500,000 per clinical trial. There is also the time it takes to
implement. Much of the untapped EDC market includes many Phase 1
studies, which generally last a maximum of 8-10 weeks. If a Database
takes six weeks to implement, this is a problem!
Data privacy and security are also major concerns. Trial investigators
cite the steep learning curve, training, and changes to the structure and
processes as their primary concerns in adopting EDC.
So we can see in the current environment, there are a lot of processes
an EDC vendor must take into consideration. Then spend significant time
implementing, which can ultimately result in low adoption rate.
Now, let’s say we have a cloud-based EDC system (imagine Salesforce,
but for the clinical trial industry.) By applying each parameter of NIST’s
Continued on page 6
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The 5 Essentials of Cloud Computing For Clinical Trials
Continued from page 5

definition of Cloud computing to this eClinical system, we can begin to
measure the benefits that each of them brings to the overall clinical trial
process.

jority of cloud services. For example, the email client MailChimp doesn’t
require trainings. It is so simple and intuitive that users can start using it in
minutes. In the world of EDC today, we are still far from this.

1. On Demand Self-Service

2. Broad Network Access

An on demand self-service system is one that is available when the consumer wants it, which is made possible by self-service and automation.
This essentially means that the user performs all the actions needed to
acquire and utilize the service themselves, instead of going through an
IT department.

According to a recent report by Intel(6) by 2015, “the Internet will connect
2.5 billion people and more than 15 billion devices.” This will facilitate
rapid growth in the cloud based on the fact that “a new cloud server is
added for every 600 smartphones or 120 tablets in use.”

Simplifying the Selection Process
Applying our initial example of a cloud-based EDC system for clinical
trials, we see that the evaluation and sign-up process now becomes an
extremely easy process. The evaluation would take place online. A user
could immediately sign up for a free 30-day trial by simply entering their
credit card details, which would give instant access to the online control
panel. If a user wishes to call for more clarification, they can do so. But in
essence, they’re ready to try out the system themselves and start instantly.
Thus, the user has avoided the entire sales cycle, saving both time and
money. Does the user like the service? Do they wish to continue using it?
If they don’t, they can cancel their subscription. If they do wish to continue their subscription, they do nothing. It’s really quite simple.

With broad network access, cloud-based systems become available
over the internet often through a web browser using HTTP, HTML, XML,
Java, SOAP, or other standard protocols. This promotes wide usage by
heterogeneous platforms on a large range of devices, such as tablets,
PCs, Macs and smartphones. These resources are also accessible from
a wide range of locations which offer online access.
The often-global nature of clinical trials means that clinical data may
need to be recorded across the globe in a variety of environments. This
is why accessibility and the ability to synchronize data across multiple
platforms and devices is key. The cloud enables clinical trial professionals access to eClinical systems wherever they are needed without requiring local install or setup, which brings a reduction to on-site IT resource
requirements.

A key example of on demand self-service in the entertainment industry is
the video streaming service, Netflix. According to recent figures, Netflix
accounts for over 30% of nightly home internet(4) and has been described
as “The biggest cloud app of all.”(5) The service allows users to sign up
instantly and pay a monthly subscription for unlimited streaming, which
can be cancelled at any time.

3. Resource Pooling

IT Disintermediation: Empowering Users

Using the example of the Google’s mail client Gmail, we can observe
that each user is allocated a resource in the form of 15 gigabytes of
storage for their mailbox. While 15 gigabytes is allocated this doesn’t
necessarily mean the storage is sitting there idly waiting for the user to fill
it. This particular resource, in the form of storage, serves multiple clients
with a provisional and scalable service. This means it can be adjusted
to suit the individual’s requirements without any apparent change to the
client or the end user. In this particular example, where there are millions
of other users with varying levels of storage requirements all pooling
resources, it is known as a public cloud.

With a cloud-based EDC system, there is no programming involved,
since anything resembling this could not be deemed self-service. If it’s
too confusing, cumbersome, or complicated for a user to perform the actions themselves, it doesn’t meet the requirement of self-service. When it
comes to EDC systems, the current process requires developers to manually program eCRFs.
In the cloud, users will build their eCRFs using an online builder. They
set the parameters for their study build. They set up their database with
a few clicks depending on how many patients their study contains. This
IT disintermediation transfers the power and control into the hands of
the user. They dictate how their system functions without needing any
external input.
It also means that onsite trainings become obsolete. The user learns
how to use the system by themselves, without relying on IT or having to
acquire specific technical skills. Any training will be a self-service feature
available online, so that there are no barriers to using the system. At best,
the system will be so intuitive it needs no instruction to use. Whilst this is
not a requirement of the cloud, it is a common trend observed in the ma-

Resource pooling is the sharing of computing capabilities. It allows system users to rely on external hardware resources and prevents them from
having to purchase IT equipment upfront. They can then optimize the
use of resources in the long-term, resulting in cost-savings and increased
efficiency.

The very notion of a public cloud being used for sensitive clinical trial
data is one of the primary concerns for life sciences professionals, when
considering with possibilities of adopting cloud-based eClinical systems.
The issue of data security is paramount in the clinical trial process as
patient’s details are extremely confidential. As such, public clouds do not
provide the level of security required.
For this reason, biotech companies may use private clouds in order to
maintain a level of security not offered by public clouds. They provide
a much higher level of control and security of data. A private cloud is

Continued on page 7
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not necessarily located somewhere other than your own premises. In
fact, a private cloud server may be located on your own premises, in a
co-location facility or at a cloud provider’s location. Wherever it is, it is
dedicated solely to your organization. And as such can still be accessed
via the web, but the data is secured behind the company’s firewalls.
Another option is a hybrid cloud, which is a combination of a public and
private cloud. The benefit here is to access public cloud services while
ensuring the safety and control of a private environment. The sensitive
data is hosted on the company’s private servers while enabling access
to system features hosted on the private cloud. Thus, the hybrid cloud is
a way for IT to keep control over sensitive data, while answering users’
demand for public cloud services. In terms of an EDC system, a hybrid
cloud provides each user with the same interface, features and functions
hosted in a public cloud environment, but with their data being stored
securely in a private cloud infrastructure.
Finally we have community clouds. Still a private form of cloud, they are
shared between multiple organizations in an industry but are limited to
strictly defined users who share common resources.

4. Rapid Elasticity
Rapid elasticity refers to the ability of a cloud service to scale on demand.
Resources such as storage, bandwidth, or memory can be provisioned in
a matter of minutes and scaled down when no longer needed.
For instance, a cloud-based EDC system would automatically support an
increase or decrease, for that matter, in study size. This mid-study change
would be seamless and would not affect performance; there would be
no concern as to whether a particular server could handle the increase,
it would simply work.
A real world example of this can be observed from Microsoft’s Windows
Azure. This is a cloud computing platform and infrastructure for building,
deploying and managing applications and services through a global
network of Microsoft-managed datacenters.
Microsoft’s Social eXperience Platform (SXP) is a multi-tenant web service
that powers community and conversations for many sites on microsoft.
com. In 2011, an influx of online ads, which typically run for a day or
two, caused temporary spikes in web traffic. Compared to the previous month’s average daily traffic the increase was a dramatic 700%.
Traditionally, the only way to handle such an increase is to over-purchase
capacity in advance of the ads running. But in this case, the SXP team
decided instead to double their Windows Azure compute capacity to
ensure they could handle the load, going from 3 to 6 servers on their
web tier within an hour of making the decision. The total human time to
accomplish this was a couple of minutes and a change to one value in
an XML file - Windows Azure took care of the rest. Within half an hour,
they validated via the logs that they had doubled their capacity and all
web servers were taking traffic. Full-retail cost for the burst capacity was
$70 plus about 5 minutes of operations time.
From this example we can see how rapid elasticity could offer freedom
for clinical research to start quickly without the foresight of how issues of
scalability might come into play. In this sense there is less planning re-

quired because if the project does indeed scale up or down. The cloud
infrastructure will be able to handle it almost instantaneously.

5. Measured Service
With a measured service, certain aspects of the cloud service are controlled and monitored by the cloud provider. This is crucial for things like
billing, access control, resource optimization, capacity planning, and
many other tasks. The large benefit is that resources are automatically
controlled and optimized through metering. Resources can be monitored,
controlled, and reported to both the provider and end user.
As an example, the user can pick from a monthly/annual pricing structure that works for them. For example, there may be several tiers of
service offered (currently Salesforce offers five: Contact Manager, Group,
Professional, Enterprise and Performance.) Once the selected tier is chosen, there will be no nasty surprises in terms of billing. The user will be
notified if their usage begins to reach a level of higher tier. It then simply
becomes a case of selecting this higher tier in the user account settings
with no calls to support staff to increase hosting, add user accounts, or
add features.
The term “on-demand” (that we observed in the first of NISTS’s parameters for a cloud-based system) conjures the idea of pay-per-view television or similar entertainment services. A cloud-based EDC system would
act no differently in terms of its pricing structure. A pay-as-you-go, payfor-what-you-use pricing model would be adopted as opposed to current
proprietary software model that sees users locked into paying hefty annual license fees. Much like in the analogy of renting a car, you pay for
what you use, when you use it.
In terms of your EDC system, do you require features like randomization,
visual reports, or medical coding? Perhaps you do but for only one
month. In this case, features can be deployed only for the time that you
need them. In addition, plug-and-play modules can be added at your
convenience and are simply added to your monthly bill.

Clearing up the Cloudiness: Validation on the eClinical
Cloud
Now that we’ve covered the definitions of a cloud-based service, we’re
going to switch gear a little bit and address regulatory concerns. There
is a lot of “cloudiness” around the topic of validation and 21 CFR Part
11 compliance for eClinical systems in the cloud. The first thing one must
recognize is adherence to regulation and validation is the primary concern with a cloud-based clinical system. Many people pose the question “Is the cloud validated?” The answer is that you, not the cloud or
system provider, are responsible for validation and compliancy. Cloud
vendors do not provide validated applications, but rather provide applications that are qualified through standard IP/IQ (Installation Protocol
& Qualification), OQ (Operation Qualification) and PQ (Performance
Qualification) approaches.
The FDA makes it very clear what needs to be done. Whether it’s onpremise, whether it’s hosted by a provider or cloud-based, you must
validate your system exactly the same way. One must ensure the data is
secure and private, that disaster recovery is in place, and that the hosting
Continued on page 8
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facility has management controls around access and security, change
controls, and finally validation. Additionally, the FDA does not certify
cloud applications; they look to determine if they are compliant with
the necessary regulations. So the company implementing cloud-based
eClinical system, such as an EDC, is responsible for validating their application against the guiding regulations and standards. In the Life Science
industry, those include GxP and 21 CFR Part 11.

Conclusion
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The application of the five characteristics of cloud computing to EDC
clearly indicates the benefits that cloud computing can offer to eClinical
systems, and to the pharmaceutical industry at large. The key theme is
that it removes the barriers to entry to starting a clinical trial whilst simultaneously improving efficiencies. As we have observed these barriers
include the cost, infrastructure changes, steep learning curve, scalability,
and implementation of eClinical systems, all of which can be addressed
by the cloud.
That is not to say that cloud adoption remains an entirely simple process
for the life sciences industry. We must ensure the life sciences professionals are properly educated in order to avoid instances where innovative
technology that can benefit the industry is neglected due to perceived
risks. These risks can be easily avoided by following protocols and relying on experts.

6. http://www.techradar.com/us/news/computing-components/processors/
computing/pc/intel-new-server-needed-for-every-120-tablets-sold-1069021
Author Information/Bio
Marc Desgrousilliers joined Clinovo in 2010, bringing with him over
20 years experience in software and engineering, and a passion for
developing the right system for each customer. His technical IT expertise
includes developing patented technologies in storage and network
management.
Marc has worked with both startups and large international companies
throughout the Silicon Valley, including VERITAS where Marc ran a large
worldwide engineering organization, and Microsoft where he led the
development of most of the network management services on Windows. At
Clinovo, Marc is responsible for evaluating emerging technologies suitable
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Ultimately, we believe cloud computing technologies will revolutionize
the healthcare and life science industries, enabling pharmaceutical companies to bring their drug to patients faster at a lower cost.
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Quality Improvement in Clinical Research: Executive Summary of a Quick
Literature Review
By Vadim Tantsyura, Jenney Nobbe

Introduction

e. Internal communication

Data Managers are frequently asked about “quality,” and “data quality”
(DQ). Sometimes the discussion evolves beyond these familiar topics and
enters “quality improvement” (QI) territory. For example, what are the essential elements of the QI system? What is required by / acceptable to
The FDA? What is the role of data management in the quality system?
These questions often make our CDMs less comfortable. If you have
similar questions, the following short literature summary (condensed to a
bulleted list) may assist you. It may provide you a better understanding
of the subject, your role in the QI system and perhaps, even help you
prepare a presentation for your team.

i. Management should ensure appropriate communication processes are established and implemented within the organization.
ii. Communications processes should ensure the flow of appropriate information between all levels of the company and/or
project.
iii.Communication processes should ensure the appropriate and
timely escalation of certain product quality and pharmaceutical
quality system issues.
f. Management review
i. Senior management should be responsible for pharmaceutical

Literature Summary

quality system governance through management review to en-

Most of the relevant literature emphasizes the following three essential
elements of the “quality system.” Those elements are (1):

sure its continuing suitability and effectiveness.
ii. Management should assess the conclusions of periodic reviews
of process performance, product quality and of the pharmaceuti-

• “Implementation of data standards”
• “Data processing error measurement (using sampling techniques)”
• “Use of metrics”
A comprehensive descriptive summary of quality system can be found
in the ICH Guidance for Industry Q10 Pharmaceutical Quality System
(primary focus of the guidance is on manufacturing, but the principles
are universal)(2). The guidance recommends emphasizing the following
elements of the quality system (Note: The information below is extracted
and directly quoted from ICH Q10)(2):

1. Elements of Management Responsibilities:
a. Management commitment
b. Quality policy
c. Quality planning
i. Senior management should ensure the quality objectives needed
to implement the quality policy are defined and communicated.
ii. Quality objectives should be supported by all relevant levels of
the company.
iii.Quality objectives should align with the company’s strategies
and be consistent with the quality policy.
iv. Management should provide the appropriate resources and
training to achieve the quality objectives.
v. Performance indicators that measure progress against quality objectives should be established, monitored, communicated regularly and acted upon as appropriate
d. Resource management
i. Management should determine and provide adequate and appropriate resources (human, financial, materials, facilities and
equipment) to implement and maintain the pharmaceutical quality system and continually improve its effectiveness.
ii. Management should ensure that resources are appropriately applied to a specific product, process or site.

cal quality system.

2. Continual Improvement of Process Performance and Product
Quality :
a. Process Performance system with these essential components:
i. Use quality risk management to establish the control strategy. The
control strategy should facilitate timely feedback / feed-forward,
appropriate corrective action and preventive action.
ii. Provide the tools for measurement and analysis of parameters
and attributes identified in the control strategy (e.g., data management and statistical tools).
iii.Analyze parameters and attributes identified in the control strategy to verify continued operation within a state of control.
iv. Identify sources of variation affecting process performance and
product quality for potential continual improvement activities to
reduce or control variation.
v. Include feedback on product quality from both internal and external sources.
vi.Provide knowledge to enhance process understanding, enrich
the design space (where established), and enable innovative
approaches to process validation.
b. Corrective Action and Preventive Action (CAPA) system
c. Change management system
d. Management review of process performance.

3. C
 ontinual Improvement of the Pharmaceutical Quality
System is an Ongoing Process:
a. Management review of the pharmaceutical quality system
b. Monitoring of internal and external factors impacting the pharmaceutical quality system
c. Outcomes of management review and monitoring
Continued on page 11
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Conclusion

References

Q10 emphasizes a systematic approach to quality improvement as well
as the essential role of senior management in it. No matter how good
the organization is, individual errors will continue to occur and complete
elimination of errors and defects should not be considered as a practical
goal. The real goal is to build an organizational system that mitigates
and controls these risks, while using standards, perpetually measuring
performance, and reporting quality metrics to upper management. These
elements will differentiate the “quality” organization from the competition
in eyes of important “customers”, including The FDA and NIH.

1.	McLaughlin, Curtis P. and Arnold D.Kaluzny. Continuous Quality
Improvement in Health Care: Theory, Implementations, and Applications.
Burlington: Jones and Bartlett Publishers, 2006 (Chapter 13 authored
by William Sollecito and Kaye Fendt)
2.	ICH Guidance for Industry Q10 Pharmaceutical Quality System, April
2009 (available at http://www.fda.gov/downloads/Drugs/Guidances/
ucm073517.pdf)
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The New Definition of High Quality Data and Its Impact
on Clinical Research
By Vadim Tantsyura, Rachel Akers

“High-quality” data was first defined in 1999 at Institute Of Medicine /
Food and Drug Administration workshop (IOM/FDA) “…as data strong
enough to support conclusions and interpretations equivalent to those derived from error-free data.” This workshop also introduced important concepts such as “Greater Emphasis on Building Quality into the Process,”
“Data Simplification,” “Hierarchy of Errors,” and “Targeted Strategies”
to DQ. This statement from the workshop summary outlines the new approach to DQ:
“…because a clinical trial often generates millions of data points, ensuring 100 percent completeness, for example, is often not possible; however, it is also not necessary… Certain data points are more important to
interpreting the outcome of a study than others, and these should receive
the greatest effort and focus. Implementation of this definition would
require agreement on data standards.”(2)

How does this new “risk-based” and “targeted” approach impact Data
Management practices and processes? Does it mean that the “standard”
processes are not “standard” anymore? Without these new approaches
to DQ, it’s unlikely that a researcher, who is typically not close enough

CE

CLI

A decade later, two FDA officials reiterated: “Clinical research is an inherently human activity, and hence subject to a higher degree of variation
than in the manufacture of a product; consequently, the goal is not an
error-free dataset...”(3) And very recently, the Clinical Trials Transformation
Initiative (CTTI) introduced a more practical version of the definition,
namely it is “the absence of errors that matter.”(1) Just a few months ago,
in its Risk-based Monitoring Guidance, the FDA re-stated its commitments
as follows: “…there is a growing consensus that risk-based approaches
to monitoring [i.e. “data quality”], focused on risks to the most critical
data elements and processes necessary to achieve study objectives.”(4)
Although the guidance is written for the clinical monitoring community,
the fundamental principles behind it are universal and applicable to
all DQ-related activities. Thus, the data management professionals must
embrace this philosophy as well.

One might also ask “how is this relevant to investigator-initiated (nonFDA) studies?” Yes, indeed, the data submitted to the FDA is typically
scrutinized much more seriously relative to a situation when the research
data simply supports a poster at a conference or even a publication in
a peer-reviewed journal. Does it mean that the definition of data quality
is different in these two cases? The answer is no – in both cases quality
is defined as the absence of “errors that matter.” The number of parameters “that matter” is likely to be different in these two scenarios through.
When you work on a publication, focus “data cleaning” (and otherwise
data management) efforts on the critical elements, such as variables, or
time-points, that directly impact the analysis (when in doubt – please
ask the statistician). In doing so, one ensures that data generated are
“strong enough to support conclusions and interpretations equivalent to
those derived from error-free data”(2) while avoiding going over time and
over budget.
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Over the past 30 years, the definition of DQ evolved from a simple
expectation of 100% accuracy (i.e. no errors allowed) to a much more
sophisticated “absence of errors that matter.”(1) Are we all aware of
this change? Are we ready to embrace this new definition? Are our
processes really ready to reflect on this new philosophy or, are we
still spending 90% of resources on something that has no impact on
the study conclusion while allowing other critical components (i.e. quality planning, triple-checking of critical variables, data standardization,
documentation) to fall through the cracks?

to the statistics and data management, can produce quality data without
overspending. In today’s world, following SOPs as a simple “check list”
is not sufficient and will lead to resource-overutilization and unnecessary
cost, as well as not producing a desirable level of quality. The new complexity added to the process and necessary to achieve a more efficient
and effective use of resources is not a trivial matter. New approaches to
“quality” certainly require investing in up-front planning and building quality into the process. It also requires a high level of domain expertise and
establishes a new role of Data Manager as a Data Quality Custodian.
Every researcher should seek advice from the experts in statistics and
data management at the earlier/planning stages of protocol/grant development (see Appendix for more details).

GE

Every member of the research community would agree that the quality
of our clinical research is largely determined by the quality of the data
collected. But when we discuss data quality (DQ), do we all mean the
same thing?
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Continued on page 13
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Appendix
If in doubt, please consult the GCDMP (available at www.scdm.org). The GCDMP emphasizes use of Quality Policy, Quality
Manuals & Plans, Trial-specific procedures, Standardization (Data and Process), and Metrics. More specifically it recommends the
following minimum standards and best practices:
Assuring DQ / Minimum Standards (per GCDMP)
• Design and maintain data handling processes according to a documented organizational quality system.
• Provide sufficient information in the data processing documentation to reproduce the final analyses from the source data.
• Assess data quality for every study to be submitted for regulatory review.
• Ensure that data quality is appropriate for the trial analysis.
Assuring DQ / Best Practices (per GCDMP)
• Have an organizational quality policy that is strongly supported by upper management, understood by all staff, and supported
by operational procedures.
• Use standardized or validated data collection and handling processes.
• Include as few steps as possible in the data collection and data handling processes, thereby eliminating chances for error.
• Collect only data that are essential for the interpretation of trial results.
• In QA, focus on error prevention. In QC, focus on process monitoring. The final product (database or software) of the clinical trial
should not be the focus of QC or QA.
• In audits to assess data quality, include compliance of procedures to regulations, compliance of practices to written documentation, conformance of data to source documentation, and conformance of data to written procedures.
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Multi-Use Registries: an Endeavor into Non-Traditional Data Management
By Daniel Jeffers

Background
In order to remain relevant and innovative in an evolving research and
data management environment, specifically within academics, data management as a profession must be willing to challenge the idea of “that’s
the way we’ve always done things.” While there are certainly instances
where status quo is desirable, this paper will briefly describe an alternate,
innovative approach to data management in the world of registries—a
fast growing segment in the world of data. To ensure quality data for
research purposes, data management must develop and maintain innovative approaches to achieving high levels of data quality.
A registry has been defined as “an organized system that uses observational study methods to collect uniform data (clinical and other) to evaluate
specified outcomes for a population defined by a particular disease, condition, or exposure, and that serves one or more predetermined scientific,
clinical, or policy purposes.”(1) This differs significantly from the common
understanding of clinical trials where a new drug or invasive device is
rigorously tested on human subjects over a finite period of time with a
definite plan. Clinical trials lend themselves to pre-planned events, processes, analyses, and tolerance for error. Conversely, many multi-purpose
clinical registries find that their needs and procedures may shift over time
in response to changing needs of the consumers of the data, changing
evidence in the field of study, or changing aims of the registry partners.
Furthermore, for data collected as part of a registry, there is no common
“set of uses” or “set of consumers.”
For the remainder of this article, we will focus on discussing registries used
to support quality improvement efforts at networks of similar clinics. For
these types of registries, data are collected for every patient a clinic provides care for at each encounter the patient has at the clinic. This is much
broader set of data, collected to support overall patient care, rather than
a small set of questions aimed at the specific hypothesis of a clinical trial.
Registry data can be used to support activities beyond the scope of traditional clinical research. These activities include, but are not limited to:
specialty clinics performing population management for chronic illnesses,
pre-visit planning for specialty practices, comparative effectiveness research, near real time decision support, and patient driven self-management support. These activities, and how many and which combination of
them are being supported by each registry, become the deciding factor
for the desired level of data quality and amount of error that can be tolerated in the registry.
For example, in a clinical trial the desired outcome could be to prove or
disprove that a compound is effective for the population being studied
(n=many). For a registry that uses the contained data to automatically
create and populate pre-visit planning reports (used by clinicians to review a patient’s previous visits as well as potential suggested diagnostic
tests based on patient history) prior to a patient’s next scheduled visit,
the desired outcome is to improve care, by giving providers a simpler,
more complete view of patient history prior to the encounter, for individual
patients (n=1). In this case, the tolerance for error is much lower as the
sample size decreases from aggregate to individual. Additionally, while

the primary focus of a registry may be on chronic illness care and improvement of outcomes, secondary foci such as comparative effectiveness
research may also be present. For this reason, it becomes necessary to
focus, and customize, data quality approaches (e.g. site specific training,
suggested process changes, automated reports or tools, etc.) at both the
level of the entire registry as well as the individual care center or patient.
Interventions that work at some centers may not work or even be required
at other centers.
Many limitations exist when considering a data quality approach for
such registries. The first, and most significant, is the tremendous lack of
available resources at participating sites in terms of data entry staff and
resources to handle query management and monitoring. The reality of
these projects is that in many cases participating sites are paying, rather
than being paid, to participate. This creates an environment of scarce site
resources, which in turn, requires the site use them judiciously. The luxury
of clinical monitors and source document verification does not exist. The
truth of the matter is that for most of these projects, the vast majority of
site resources are spent simply keeping up with data entry. There is no
appetite, nor staffing, for answering queries.
From the “Registry Data Manager” perspective, there are similar resource
constraints, but the problems these create look quite different. Robust clinical data management systems with extensive query management tools
are often not available or not desirable for this type of project. So even
though resources are extremely limited and (at first glance) a data manager’s hands are tied without one of his or her biggest, most trusted tools - the
query - to improve data quality and correct inconsistencies, these projects
still place a high priority on achieving high quality data. More and more
research, patient care tools, and innovative approaches to health care are
coming out of data collected within registries. Therefore, high quality is a
must and these barriers must be overcome.

Learning from Experience
Over the past 3 years, the Data Management Center at Cincinnati
Children’s Medical Center has been tasked with monitoring and improving data quality for several registries. Our approach has varied slightly
in each case due to differing needs and circumstances of each project
and its participating care centers. These factors dictate the type and
amount of effort available (both at the individual site level and at the
central coordinating center) to achieve each project’s goals. Some examples of typical problems requiring attention are: centers’ ability to capture
required data discretely and completely during routine patient encounters;
identification of the entire subpopulation that’s eligible for participation in
a registry at each site; and timely completion of the tremendous amount of
data entry required for keeping up with registry activities.
For some projects, we’ve implemented a multi-faceted approach. In addition to the typical approaches of front end checks within the electronic
data entry forms, query and response methods, and manual data review,
we’ve also added additional site training (in both data quality and process improvement), as well as some data quality improvement measures
Continued on page 15
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that are tracked, by both site users and project data management staff,

tor and this led to increases in quality of data even without a full menu of

using statistical process control charts.

data cleaning options on the table.

While this multi-pronged, less than full data cleaning approach flew in

We believe that these innovation opportunities in CDM will come more

the face of what most of our team of “classically trained” data managers
was accustomed to, our ability to be flexible and innovate, as dictated
by each individual project’s circumstances, has greatly increased our
capacity for learning. By not applying a strict model based on clinical
trials data management processes, (that is to say by not trying to force
a square peg in a round hole), we’ve been able to learn not only which
tenets of data quality are most critical for these registries, but also which
we can have the most impact on improving.
While the work to date has been somewhat disparate and has taken
several different tracks, we’re now at a place where, having learned

often in the future due to methodological, technological and regulatory
changes in the research landscape. Thus we should not limit our thinking
to a standard process that is designed to support prospective clinical
trials, and may not be well suited for other types of research. Openmindedness of CDM professionals, coupled with SCDM leadership, is
a critical condition for discovery, development and adoption of these
new CDM practices. More serious engagement of non-traditional CDM
professionals is necessary as we attempt to accelerate the evolution of
CDM as a discipline.

from these different approaches, we can start to build a common, more
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Conclusions
What we’ve learned from this experience is that we no longer needed
to view clinical data management as a “cookie cutter” profession. We
discovered that we had opportunities for innovation and application of
quality improvement theories from other segments of the health care sec-
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