
How the Nurocor MDR™ responds to industry drivers 

Nurocor, Inc. 
106 East Sixth Street, Suite 900 Austin, TX 78701 
(512) 485-4510
www.nurcor.com

Copyright © 2018 Nurocor, Inc. All rights reserved. 

Metadata Management:
The Big Drivers for a Solution



Metadata Management: The Big Drivers for a Solution

While the BioPharma industry has long been 
talking about data warehouses, data mining, 
and data pooling as a means to accelerate 
drug discovery and development, the overall 
clinical development lifecycle and 
enhancement of scientific capabilities still has 
much room for growth and improvement. To 
enable efficient data exchange, pooling, and 
interpretation, attention needs to be given to 
the data about the data, called ‘metadata’. The 
Clinical Data Interchange Standards 
Consortium (CDISC) has developed several 
standards in this field, but adoption and 
implementation in the industry has been 
relatively slow and challenging.

During the 2013 CDISC International 
Interchange and 2014 CDISC European 
Interchange Nurocor conducted a short 
survey to collect information about where the 
industry stands with regards to standards and 
metadata management. This article describes 
the main industry drivers for acquisition and 
implementation of a metadata management 
solution and examines how Nurocor’s MDR 
facilitates these.
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Challenges in the 
BioPharma Industry

While the business climate for BioPharma 
companies has changed dramatically in the past 
decade, the business model has not kept pace. The 
‘block-buster’ model is becoming unsustainable and 
companies are exploring new business models, like 
producing new drugs for smaller segments, rather 
than chasing big markets. By attacking disease 
pathways or the biological processes, a drug can be 
helpful in more than one disease area, creating a 
favorable return on investment. 

Another popular approach is that BioPharma 
companies move away from doing everything from 
research and development (R&D) through to 
commercialization themselves. Instead they seek to 
collaborate more closely with players inside and 
outside the sector to: 

 •    Form alliances to obtain new 
technologies/expertise or 
geographical coverage. 

 •    Break the stagnation of innovation by 
exchanging ideas between patients, 
physicians, researchers, partners, 
and medical product companies. 

 •    Find a solution for the “Valley of Death” 
between academia and industry by focusing on 
the translational space, and work on validating 
and robustifying promising, but preliminary 
preclinical models and candidate biomarkers. 

 • Alleviate the tense dynamic between those 
developing medical products and those 
responsible for regulation by leveraging the 
exceptional time and investment that 
life-science companies have made in 
understanding the great complexities of the 
healthcare space.

In light of these challenges, mergers and 
acquisitions are becoming ever more frequent, 
and constantly changing regulations leave 
BioPharma companies squeezed on all sides by 
business, economic and regulatory pressures. On 
top of that globalization, information protection, 
heightened transparency expectations, stricter 
reporting obligations, and stepped-up 
enforcement compel companies to reexamine 
their positioning on multiple fronts.

At the basis of the challenges facing scientific 
and clinical research organizations today is the 
inability to access, aggregate, and mine scientific 
data across an R&D enterprise organization. 
Data remains locked in silos, causing 
productivity and decision making to suffer, and 
ultimately impeding an organization’s research 
efficiency. By successfully harnessing disparate 
data sources and software applications, 
organizations position themselves to apply their 
data in an intelligent, focused manner, thereby 
improving productivity, decision making and 
research efficiency.
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Drivers for
Metadata Management

To realize the full potential of 
biomedical science innovation into more and better 
medicinal products, new processes and technologies 
need to be developed to unlock and organize the 
vast amount of information present. 

Almost a decade ago, a Food & Drug Association 
(FDA) Commissioner announced the desire of the 
FDA to receive data in a standard format. "The 
importance of a 
standard for the 
exchange of clinical 
trial data cannot be 
overstated," he said. 
"FDA reviewers spend 
far too much valuable 
time simply 
reorganizing large 
amounts of data 
submitted in varying 
formats. Having the 
data presented in a 
standard structure 
will improve FDA's 
ability to evaluate the 
data and help speed 
new discoveries to 
the public.” (CDISC 
Blog, Sept 26, 2013).

CDISC has developed 
several standards in 
this field, but adoption and implementation in the 
industry has been relatively slow and challenging 
due to the impact of this type of change on existing 
business processes. In accordance with the major 

task accomplished by CDISC, the FDA recently 
published a new position statement on Study 
Data Standards for Regulatory Submissions. This 
statement, preceded by similar language 
supportive of data standards in PDUFA V, makes 
it clear that FDA is firmly committed to CDISC 
data standards, which will be required "in the 
near future" (FDA position statement, Sept 13, 
2013). This desire for standardized (CDISC) data 

has also been picked up 
by the regulatory 
agencies from Europe 
(EMA) and Japan 
(PDMA), making 
implementation of 
(CDISC) data standards 
a matter of regulatory 
compliance.

During the drug 
development lifecycle a 
vast amount of data is 
captured, but many 
organizations do not 
exactly know the 
location, meaning, and 
quality of the data. 
They struggle with 
sharing their 
information across 
departments, functions, 
and geographical 

locations. To tackle the data availability many 
organizations are building data warehouses, 
hubs, operating platforms, repositories, etc., 
organized similar to the figure above. 
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Figure 2. eCRF design process using 

a central metadata repository
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While the data warehouse approach 
offers efficient access to information, it needs 
resources to build and maintain it and a centralized 
repository can become a single point of failure if 
insufficient attention is given to data interoperability 
and data quality. While clinical data management is a 
well-developed skill within BioPharma organizations, 
the management of data interoperability requires a 
different set of knowledge and tools. To enable the 
key capability for correct information exchange and 
interpretation (interoperability), attention needs to 
be given to data about the data, or ‘metadata’. Among 
other details, the 
metadata includes the 
definition, structure, 
source of record, 
transformations from 
source to target, and 
format of the data. This 
is important for a 
number of reasons, but 
especially necessary 
when data needs to be 
exchanged between 
organizations, which 
becomes more frequent 
with the new business 
models organizations 
are exploring. Data 
quality is another 
important field of 
interest to realize the full potential of a data 
warehouse. Quality data can be defined as ”data fit 
for its intended use in operations, decision making 
and planning” (Juran, J.M) or ”the reliability and 
application efficiency of data” (Rouse, M). These 
definition imply that data quality depends on 
information about the meaning and intended 
use/application, also signifying that metadata is 
important to manage.

Many publications during the last decade have 
indicated that to be successful in any market space 
an organization has to be able to adapt quickly to 

change. To achieve this, business processes should 
be efficient and agile. However, the traditional 
drug development lifecycle has been fairly linear 
and brittle, leading to longer timelines and limited 
reuse of information. In order to overcome the 
challenges with the current clinical development 
lifecycle, standards and metadata for artifacts 
created and used throughout this lifecycle should 
be managed in a centralized repository in order to 
facilitate their automated reuse. The process flow 
remains similar, but information is managed 
centrally and reused multiple times. The Figure to 

the left shows an 
example of what it 
would mean to the 
process of eCRF design

Rather than the data 
manager or CRF 
designer manually 
interpreting the study 
protocol, data 
collection standards, 
and prior study eCRFs, 
s/he has all of those 
definitions already in a 
centralized repository 
and can reuse them 
without having to 
retype/create them 
manually. S/he uses the 

existing content to create a new set of metadata 
to represent the study specific eCRF and edit 
check specifications, re-using all of the existing 
metadata content that applies, and only adding 
items that are missing. 

Taking advantage of the standards and previously 
defined artifacts and all of their components, the 
clinical development lifecycle can be significantly 
streamlined and much more flexible and 
adaptable to change, resulting in higher quality 
data, more efficient use of resources, and 
significant cost savings.



Figure 3. Survey Respondents by Organization Type

Figure 4. Drivers for Metadata Management 

(total percentage of respondents indicating it)

Figure 5. Rankings per Driver
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Survey

To investigate the drivers for metadata management 
tool implementation in the BioPharma industry further, 
a short survey was conducted among representatives 
attending the CDISC International Interchange in 
November 2013. Fifty-seven conference attendees 
from 40 organizations participated in the survey. 
Although the majority represented BioPharma 
organizations, there was also participation from other 
types of organizations as shown in Figure 3.

Based on literature and experience the following 
drivers were included in the survey, and respondents 
were asked to rank them in order of importance: 
Regulatory Compliance, Risk Management, Data 
Quality, Interoperability, Business Process Efficiency, 
Data Exchange, Cost Savings, and Other (free field for 
organizations to indicate additional driver(s)).

Results

Data Quality was mentioned most often (86% 
across all ranks) as a driver for implementing a 
metadata management solution, followed by 
Regulatory Compliance, Business Process 
Efficiency, Interoperability, Data Exchange, 
Risk Management, and Cost Savings.

Looking at the individual drivers, Regulatory 
Compliance is, as expected, the top driver. It is 
indicated as the highest priority by 28% of 
respondents, while 25% state Data Quality is 
their highest priority driver for metadata 
management. All other drivers were ranked as 
highest priority by much fewer respondents.
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Figure 8. Top Drivers by MDR Project Development Stage

Figure 6. Top Drivers by Organization Size

Figure 7. Top Drivers by MDR Project Status
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Data Quality, Interoperability and Risk 
Management were the drivers most often 
mentioned by respondents that did not indicate a 
ranking number.

As organization size may influence the drivers (e.g. 
smaller companies may have less problems with 
information exchange, etc.), data were 
additionally analyzed by this criterion.

Small and large organizations show fairly similar 
priorities, whereas medium sized organizations 
(10K-50K employees) clearly indicate different 
priorities. These medium sized organizations 
rated Data Quality and Data Exchange much 
higher, and Regulatory Compliance as less 
important. This is likely due to the regulatory 
burden being more costly for large and small 
organizations, while mid-sized companies may be 
better balanced or prepared to adjust to changes 
in regulation. Risk Management is deemed more 
important by large organizations. Cost Savings 
was never ranked as a high priority, but this could 
be due to the participants being mostly lower to 
mid-level within their organization.

Further analysis of the data shows that drivers 
change with the emergence of a metadata 
management project.

The top drivers of Regulatory Compliance and 
Data Quality appear to become significantly less 
important once an MDR project exists within an 
organization, probably indicating confidence that 
the project will facilitate these drivers. Business 
Process Efficiency and Data 
Exchange/Interoperability become more 
important, perhaps because organizations see 
that an MDR can help in these areas as well.
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We can also see trends in priority of drivers 
across those respondents who reported having a 
metadata management project by what stage 
their project is in. Regulatory Compliance first 
becomes more important during the 
development stage, but is rated lower once the 
tool is in production. This may be because 
compliance is a key discussion topic while the tool 
is developed, while thereafter organizations trust 
their solution will facilitate compliance 
sufficiently. The Data Quality rating decreases 
from the assessment through the development 
stage, but increases again when the solution is in 

production. Perhaps this indicates that once a 
solution has been implemented, organizations can 
turn their attention to the content (again). The 
same reasoning may explain why Business 
Process Efficiency becomes more important 
during implementation stages.

An interesting driver that was added by 
respondents to the pre-specified drivers was 
Retention. This can be interpreted as retention of 
highly skilled resources, while more time can be 
dedicated to  innovative tasks when the routine 
tasks become more efficient.

How Semantics Management 
Facilitates Industry Drivers 

Semantics management is the process by which 
business stakeholders collaborate to 
define/reconcile their metadata and apply the 
derived business semantics (both definition and 
structure) to establish semantic 
interoperability.

This process will provide the transparency 
from source to submission as required by 
Regulatory Authorities, thus facilitating 
compliance. Semantics management based on 
the clinical data standards that will soon be 
required by the authorities provides additional 
value, while stakeholders can extend existing 
content, rather than having to come up with 
completely new semantics. A metadata 
management tool should support the 
management of semantics and offer a flexible 

configuration that can manage both the 
industry-wide clinical data standards, as well as 
study specific metadata, and it should also include 
automated governance workflow capabilities.

Data standards-based semantics can also be used 
to structure data entry and streamline data flows, 
minimizing Data Quality loss due to entry errors 
or incorrect data processing. Applied consistently, 
it facilitates Interoperability and Data Exchange. 
Business Process Efficiency and Cost Savings are 
facilitated by a standards-based, agile 
development lifecycle with central management 
of semantics and reuse of content (Smiley, J). Risk 
Management and Cost Savings can be achieved 
through common definitions, compliance, data 
quality, and business process efficiency. Better 
information = better decisions.
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Nurocor MDR

Nurocor MDR provides a mature, 
enterprise-strength and highly flexible platform 
upon which organizations can meet their 
objectives around standards development and 
implementation, and overall improved business 
efficiency. In 2013, Nurocor MDR was chosen 
by CDISC to power its Shared Health And 
Clinical Research Electronic (SHARE) Library 
project.  SHARE will provide a global electronic 
repository for developing, integrating, and 
disseminating CDISC standards for clinical 
research in electronic format.

Nurocor MDR (SM) is built upon an 
industry-leading repository and governance 
platform that can support standards and 
organizational specific needs through 
configuration in order to adapt to changing 
standards and requirements, rather than 
hardcoded custom modifications. While SM 
helps standards development organizations to 
develop, manage, and distribute standards more 
efficiently, it also enables industry to implement 
standards faster and more effectively while 
automating and improving business processes. 
In effect, Nurocor MDR addresses all of the 
following core issues around standards 
development and implementation efforts:

 • How to create, maintain, govern and use 
standards consistently,

 • How to get maximum reuse out of existing 
artifacts and data assets,

 • How to know what the impact of changes 
will be on other people, processes, 
and systems,

 • How to use standards to improve 
processes, rather than adding burden to 
them, and

 • How to know that the data exchanged 
with others is being used or 
interpreted correctly.

Metamodel Definition

Based on Object Management Group’s (OMG) 
Reusable Asset Specification (RAS), Nurocor 
MDR’s metamodel definition infrastructure 
leverages the flexibility of declarative XML-based 
specifications to dynamically generate 
strongly-typed information models with full 
control over object type, object content and 
object-to-object associations. These generated 
models are presented to the end user through a 
modern, browser-based user interface (UI), giving 
them intuitive access to content organized in a 
format aligned with their role (e.g., a data 
manager may see different content or see it 
organized differently than a metadata curator). 
Within this infrastructure, content components 
are created and managed as individual objects 
called Assets. 

Asset types configured for the BioPharma 
metadata management platform are based on the 
ISO 11179 Metadata Registry standard. This 
approach combines the flexibility of declarative 
XML-based configuration with the specificity of 
strongly-typed object-level metamodel content 
enforcement. These capabilities benefit 
organizations by providing a centralized, scalable 
repository to maintain the single source of truth 
about their business data including its definitions, 
structure, and location. It is flexible enough to 
develop/manage any type of standard or 
metadata content consistently, and it enables 
organizations to enforce standards usage and 
policies in order to meet regulatory compliance. 
Further, it facilitates a metadata-driven clinical 
development lifecycle for increased business 
efficiency, as well as the ability to exchange data 
internally and externally with less need for human 
intervention and interpretation.
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Governance Process Definition

Nurocor MDR’s governance process automation 
engine is layered over the metamodel 
infrastructure described above. All activities 
within the repository are controlled through a 
native Role-Based Access Control (RBAC) 
mechanism. Users are assigned one or more roles 
within a configured organizational tree structure, 
with those roles inherited down the hierarchy 
thus supporting group-scoped control over user 
capabilities. Roles can be associated with control 
over asset creation on a type by type basis, 
visibility to specific metadata elements during 
asset editing and viewing activities, and 
governance process responsibilities.

Upon creation of an asset, a user has full control 
over the initial editing of that asset’s attributes 
until s/he either unlocks it or submits it for 
governance. The appropriate set of asset capture 
templates are applied to the asset via the 
generated metadata object infrastructure, 
dynamically producing a browser-based form that 
specifies mandatory and optional content for the 
asset. This content includes the attributes, as well 
as optional and mandatory relationships and 
artifacts (e.g., documents, references) 
These governance capabilities allow organizations 
to maintain full control over content approval and 
usage processes. They ensure that content is 
defined consistently and at the appropriate level 
to maximize reuse. They also facilitate 
involvement of the appropriate stakeholders and 
minimal duplication of effort by maintaining a 
complete history of decisions around content in a 
centralized and consistent manner.



Advanced Capabilities
Impact Analysis & Inheritance

Nurocor MDR provides an integrated graphical 
impact analysis viewer within its browser-based UI, 
allowing users to understand upstream and 
downstream dependencies on any asset. Navigation 
depth level and filters over asset type, relationship 
type and owning group can be dynamically selected 
as needed to present the specific information 
desired by the user.  Each asset and relationship 
presents information about the element via hover 
help, and any asset within the visualization view can 
be launched into the main repository UI for further 
investigation (see Figure 9).

In this example the RACE terminology is being used 
by the race variable in the Demographics (DM) 
domain for both the SDTM and CDASH standards, 
illustrating reuse of assets, as well as visual impact 

analysis (i.e., if the terminology changes, both 
standards are impacted). In addition to the visual 
impact analysis, an impact analysis report can be 
attached to a governance request so reviewers 
can see the impact of proposed 
changes/additions of metadata before they are 
ever approved. Further, once a governance 
review is approved, alerts can be sent out to 
stewards of the impacted metadata to notify 
them and allow them to inherit the change if 
appropriate. The impact analysis report, 
notifications, and inheritance processes are all 
items that can be configured to meet an 
organization’s needs. These capabilities allow 
users to understand how new content or changes 
to existing content affects other people, 
processes, and systems. It also automates 
propagation of changes.
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Figure 9: Asset Relationship Visualization
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Regulatory compliance, data quality and 
business process efficiency are the top 3 
drivers for metadata management solution 
implementation in the BioPharma industry. 
To facilitate regulatory compliance, 
semantics management provides 
transparency from source to submission, and 
based on the data standards that will soon be 
required by the authorities, it facilitates 
higher data quality. A central metadata 
repository can increase data quality and 
automate business processes by structuring 
towards a common standard and reusing 
information, resulting in greater flexibility. 

Nurocor’s MDR facilitates moving to 
optimized regulatory compliance, data 
quality, and an agile clinical development 
lifecycle by serving as the authoritative 
source for data standards and clinical 
artifacts. It has capabilities to create, 
manage, and govern metadata as reusable 
assets. Through reuse and relationships 
between content comes automated impact 
analysis and inheritance, which accelerates 
cycle times and improves data quality. 
Overall, Nurocor MDR serves as a virtual 
hub for information within an enterprise. It 
helps users to find, understand, manage, use, 
and exchange information more efficiently.

Conclusion

Nurocor (formerly SOA Software) is a 
leading enterprise software vendor whose 
products are in use worldwide by Global 
500 corporations. Formed in 2001, Nurocor 
offers comprehensive cloud and on-premise 
solutions for API lifecycle, security, 
management and developer engagement. 
Nurocor’s products are recognized as 
industry leaders by technology analysts 
Gartner™ and Forrester Research™.
Nurocor's MDR™ is a comprehensive 
metadata and standards management 
solution that BioPharma companies use to 
effectively meet regulatory and standards 
compliance requirements, while improving 
overall business efficiency.

Nurocor and Nurocor MDR are trademarks 
of Nurocor, Inc. All other product and 
company names herein may be trademarks 
and/or registered trademarks of their 
registered owners.
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